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TH  E  reception  which  the  medical  effays 
and  obfervations  of  the  Society  at  Edin¬ 
burgh  have  already  met  with,  is  the  oc- 
cation  of  this  abridgment.  Real  and  ufeful  mat¬ 
ters  of  fad:,  accurately  obferved,  appear  to  make 
up  the  more  valuable  part  of  the  original  work  t 
Thefe  have  been  carefully  preferved  in  the  a- 
bridgment.  An  inftance  of  our  method  we  fhall 
give  in  the  meteorological  tables,  which  al¬ 
though  reduced  to  one  half  of  their  original 
bulk,  yet  we  hope  are  not  lefs  clear  and  diftind, 
fince  nothing  is  omitted  fave  prefixing  to  every 
day  the  hour  of  obfervation,  which  being  pretty 
nearly  the  fame  was  thought  to  be  fully  fup- 
plied  with  one  general  remark.  Of  the  whole 
work  but  three  effays  are  omitted  :  One  of  thefe 
the  Society  feem  to  have  had  an  inclination  to 
have  dropped  themfelves  ;and  the  other  two 
accidentally  left  out  in  the  abridgment.  A 
mere  catalogue  of  books,  without  any  criticifm 
or  remarks  on  any  of  them,  appeared  as  ufe- 
lefs  an  article,  as  it  is  a  dull  entertainment : 
We  had  therefore,  from  the  writings  of  o- 
thers  and  our  own  obfervation,  taken  no  fmali 
pains  to  embellifh  this  part  of  the  work  :  But, 
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as  by  this  means  the  matter  had  unavoidably  in- 
creafed  to  too  great  a  bulk,  we  were  obliged  to 
omit  it,  as  inconfiftent  with  the  general  defign 
of  this  undertaking ;  which  was,  to  give  the 
whole  of  this  excellent  work  in  as  fmall  a  com- 
pafs  as  poffible,  and  thereby  make  it  more  exten- 
lively  ufeful.  We  have  endeavoured  to  abridge 
the  words  not  the  matter,  and,  without  any 
comment  of  our  own,  fairly  to  give  the  author’s 
fentiment,  in  the  manner  which  he  feemed  to 
us  to  have  intended ;  and  where  it  appeared 
doubtful,  the  very  expreffion  is  literally  kept.  It 
was  propofed  at  firft  to  have  interperfed  fome 
occafional  notes ;  but  when  the  work  came  to  be 
throughly  examined,  there  appeared  no  real  oc- 
cafion  for  any.  Thus  far  the  abridger  thought 
neceffary  to  acquaint  the  public,  with  regard  to 
his  undertaking.  With  regard  to  the  general 
work,  the  Society  have  prefixed  to  the  feveral  vo¬ 
lumes  which  compofe  it,  a  concife  account  of 
their  method  of  obfervation,  rules  obferved  in 
relating  matters  of  fad,  &c.  The  concifenefs  of 
this  narrative  will  not  admit  of  much  abridg¬ 
ment  *  we  fhall  therefore  extrad  fuch  part  as  is 
for  the  prefent  purpofe,  and  give  it  nearly  in  their 
own  words.  •  .  ti  ,  ■>  ,t 

The  necefiity  of  making  medical  observations, 
and  communicating  them  to  the  public,  is  fuf- 
ficiently  obvious  to  every  phyiician  :  But  phy- 
ficians  of  the  Britifh  dominions  have  particular 
reafons  to  be  employed  this  way ;  feeing  we  have 
been  favoured  with  very  few  of  our  own,  and 
that  our  climate,  way  of  living,  and  other  cir- 
eumftancewS,  which  ought  to  be  greatly  regarded 
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in  the  cure  of  difeafes,  are  very  different  from 
moft  inhabitants  of  the  continent  ;  to  which  may 
be  added,  that  every  nation  has  its  own  prevail¬ 
ing  mode  of  prefcribing.  On  thefe  accounts, 
young  praCticers  muft  be  under  the  greateft  dif¬ 
ficulty  to  accommodate  foreign  obfervations  to 
their  own  practice.  The  neceffity  of  eftablilh- 
ing  phyfic  on  a  better  footing  among  us,  will 
ftill  appear  in  a  ftronger  light,  upon  taking  a 
*  view  of  the  different  manners  in  which  obfer¬ 
vations  are  handed  down  to  us.  Thole  who 
publilh  volumes  of  their  own  practice,  improve¬ 
ments  and  difcoveries,  undertake  a  talk  very 
difficult  to  be  executed  as  it  ought,  becaule  of 
the  qualifications  neceffary  for  it,  which  chiefly 
are  fagacity  and  knowledge,  to  guard  againft  er¬ 
rors  and  miftakes  in  the  names  and  nature  of 
things,  and  to  diftinguilh  between  trifling  fadts, 
and  fuch  as  are  neceffary  to  be  remarked  :  Accu¬ 
racy,  to  omit  no  effendal  circumftance;  and  can¬ 
dour,  to  conceal  nothing  material. 

Several  collections  of  obfervations,  communi¬ 
cated  to  fome  eonfiderable  men  by  their  corre- 
fpondents,  have  been  published,  and  feemed  to 
promife  more  accuracy  and  candour,  by  paffing 
through  the  hands  of  a  cenfor  equal  to  the  talk; 
but  even  in  thefe,  we  find  plain  marks  of  the 
publilher’s  too  great  complaifance,  or  of  his  fear 
to  offend.  The  only  collections  of  this  kind 
continued  of  late,  are  the  ACta  Medica  Bero- 
linenfia,  and  ACta  Wratiilavienfia ;  both  thefe  at 
leall  labour  under  the  difadvantages  common  to 
all  foreign  obfervators.  The  firft  feems  to  be 
wholly  compofed  by  the  publilher,  without  af- 

A  4  liftance. 


1 


PREFACE. 

fiftance,  or  exaCt  memoirs;  and  the  fecond  is  in  a 
language  (the  High  Dutch)  very  little  un- 
derftood  by  the  Britifh,  and  contains  many  pa¬ 
pers  foreign  to  the  immediate  improvement  of 
phyfic.  The  laft  method  of  communicating  ob¬ 
servations  has  been  in  collections  made  by  fo- 
cieties;  the  moft  confpicuous  of  which  are  the 
royal  fociety  in  London,  the  academie  royale  des 
fciences  at  Paris,  the  acedemia  fcientiarum  im- 
perialis  at  Peterfburg,  and  the  academia  naturas 
curioforum  in  Germany ;  all  inftituted  by  pub¬ 
lic  authority,  for  the  advancement  of  natural 
knowledge,  under  which  the  feveral  branches 
of  medicine  are  comprehended.  The  philofophi- 
cal  tran factions,  and  memoires  de  mathematique 
and  de  phyfique,  are  valuable  treafures ;  but  the 
Conftitution  of  the  Englifh  fociety  and  French 
academy  does  not  allow  them  to  infert  feveral 
things  which  a  plan  calculated  only  for  the  im¬ 
provement  of  phyfic  would  eafily  admit.  The 
Peteriburg  tranlaCtions  are  yet  of  fliort  ftanding, 
two  volumes  being  only  publilhed,  and  are  much 
on  the  fame  plan  with  the  former  two.  The 
collections  of  the  academia  naturae  curioforum 
appear  to  be  more  calculated  for  the  immediate 
improvement  of  medicine  than  any  of  the  for¬ 
mer  ;  but  befides  containing  many  papers  of  na¬ 
tural  hiftory  and  philofophy,  and  being  liable  to 
the  inconveniencies  of  other  foreign  obfervations, 
they  omit  feveral  neceflary  articles,  which,  ir* 
our  opinion,  ought  to  be  taken  in.  All  we 
would  be  undedtood  to  infer  from  thefe  re¬ 
marks,  is,  that  the  charges  of  fome,  and  the 
mixture  of  other  lciences  with  the  medical  pa¬ 
pers, 
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pers,  prevent' their  being  fo  generally  fought 
after ;  others  are  not  calculated  for  our  climate 
and  practice  ;  and  fome  are  to  be  read  with 
caution  :  From  all  which  we  would  conclude, 
that  a  collection  of  obfervations  wholly  relative  to 
medicine,  made  in  our  own  country,  and  can¬ 
didly  and  accurately  related,  would  be  the  moft 
effectual  way  to  improve  phyfic  among  us. 
The  defire  we  have  to  remove  the  difadvantages, 
which  in  our  opinion  medicine  lies  under,  is  the 
only  motive  that  prevailed  with  us  to  under¬ 
take  a  yearly  collection  of  medical  efiays  and 
obfervations,  on  the  plan  which  we  here  pre- 
fent  the  reader  with,  that  he  may  at  one  view 
be  let  into  the  whole  defign. 

I.  A  regifler  of  the  height  of  the  barome¬ 
ter,  degrees  of  the  thermometer  and  hygro- 
fcope,  the  quantity  of  rain  that  falls,  the  di¬ 
rection  and  force  of  the  wind,  and  flate  of  the 
weather  at  .Edinburgh  for  twelve  months;  com¬ 
pared  with  obfervations  of  the  fame  kind  com- 
rrtunicated  by  correfpondents. 

II.  An  account  of  the  difeafes  which  have 
been  epidemic,  or  moft  univerfal  in  Edinburgh, 
in  the  feveral  feafons  of  the  preceding  year, 
with  an  extraCt  from  the  records  of  the  bu¬ 
rials. 

III.  Obfervations  and  efiays  on  the  follow¬ 
ing  fubjeCts,  i.  Hiftory  of  any  part  of  phyfic. 
2.  Simple  drugs.  3.  Compound  Galenical  me¬ 
dicines.  4,  Chemical  operations  and  experi- 
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merits.  5.  Anatomy.  6.  Animal  Oeconomy* 
7.  Theory,  and  8.  Practice  of  furgery  and 
phyfic.  <  1 

IV.  Figures  neceflary  to  explain  inftruments, 
operations,  defcriptions,  &c.  in  any  of  the  fore¬ 
going  tradts. 

V.  Difcoveries  or  improvements  made  any 
where  elfe  in  the  feveral  branches  of  medicine. 

VI.  An  alphabetical  index  of  the  contents. 
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MEDICAL  ESSAYS 


AND 

OBSERVATIONS,  &c. 

j The  Defcriptton  of  Edinburgh. 

TH  E  city  of  Edinburgh  is  fituated  on  the 
ridge  of  a  hill,  in  the  longitude  of  30  weft 
from  London,  and  in  the  north  latitude  of 
55°  55  *  It  is  about  a  mile  long,  and  near 
half  as  broad.  The  lowed  part  (Holy-rood-houfe)  is 
ninety- four  feet  higher  than  the  fea,  from  whence  it 
afcends  in  a  direction  nearly  wed-fouth-wed,  to  its 
highed  part  (the  Cadle-hill).  The  perpendicular  height 
of  this  afcent,  is  one  hundred  and  eighty  feet.  The 
ridge  of  the  hill  is  one  large  dreet  divided  by  a  gate ; 
the  upper  divifion  is  called  the  High-town,  the  lower 
the  Lannon-gate.  From  the  north  fide  of  the  High- 
dreet  defcend  narrow  and  deep  lanes  to  the  brow  of 
the  hill,  where  are  large  gardens,  and  a  lake  (Noreloch) 
of  freih  water.  Here  the  butchers^  have  their  Qaugh- 
ter-houfes,  and  the  tanners  their  pits.  On  the  louth- 
fide  the  lanes  are  broader  and  lefs  deep.  They  ter¬ 
minate  in  a  narrow  dreet  (the  Cowgate)  parallel  to 
the  High- dreet.  Here  are  plenty  of  fp rings  of  water, 
which,  after  violent  rains,  forces  its  v/ay  through  the 
ground-doors.  Betwixt  this  and  the  city  wall,  which 
runs  along  another  ridge  of  the  hill,  are  gardens,  bu- 
rying-places,  &c.  and  in  this  place  the  brewers  have 
their  brewhoufes.  The  Cannongate  has  narrow  lanes 
going  off  from  each  fide  of  the  dreet,  at  the  end  of 
which  are  large  gardens. 
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The  ftreets  of  Edinburgh  are  narrow,  the  houfes 
high  and  clofe  built  ;  feveral  families  are  crouded  into 
one  of  them,  which  cccafions  the  place  not  to  be  fo 
cleanly  as  others  which  have  greater  conveniencies. 
There  is  no  river  nearer  the  town  than  three  fourths  of 
a  mile,  but  it  is  plentifully  fupplied  with  fine  fpring- 
water  through  leaden  pipes.  The  markets  are  well 
fumifhed  with  fiefh,  fifh,  fruit,  herbs,  and  roots;  the 
common  drink  is  fmall  ale,  but  the  people  of  fafhion 
have  plenty  of  wines.  Wheat  bread  is  generally  made 
ufe  of,  but  the  poor  feed  much  on  oatmeal.  The 
common  fuel  is  pitcoal.  The  number  of  inhabitants 
in  Edinburgh  amounts  to  upwards  of  thirty-two  thou- 
fand,  allowing  the  number  of  thole  who  die  to  be  one 
thirtieth  of  the  whole ;  or  each  family  to  confift  of 
five  perfons.  But  this  eftimate  appears  rather  too 
fmall  for  fuch  a  crowded  and  healthful  place.  At  the  ' 
upper  end  of  the  High-ftreet,  weftward,  there  is  a 
high  rock,  on  which  the  caftle  is  built.  Onthe.north 
fide  of  the  foot  of  it  begins  the  Noreloch,  and‘  is  con-, 
tinued  at  the  foot  of  the  ridge,  on  which  the  to wn 
ftands,  for  three  fourths  of  the  High-ftreet.  Towards 
the.  caftle  it  is  three  hundred  foot  broad,  but  lower 
down  only  two  hundred  and  fifty.  The  ground  on 
the  north  fide  of  it,  is  lower  than  that  on  which  the 
town  ftands.  The  Cannongate  is  overtop’d  on  the 
north  fide  by  a  contiguous  hill.  Beyond  the  loweft 
extremity  of  the  Cannongate  runs  a  plain,  Hoping  east¬ 
ward  to  the  fea  ;  but  to  the  fouth  of  Holy-rood-houfe 
arife  two  very  high  hills,  at  a  fmall  diftance.  The 
ground  to  the  fouth  of  the  Cannongate  is  higher  than 
the  houles,  but  that  to  the  fouth  of  the  High- town  is 
mqch  on  a  level  with  it,  and  has  many  houfes  built  on  it. 
The  High-ftreet,  near  the  Caftle-hill,  is  the  higheft 
place  within  a  mile.  Thus  it  appears  that  the  caftle  is 
higher  than  the  town  between  weft- fouth- weft,  and  weft- 
by-fouth.  Some  high  rocks  Shelter  part  of  the  town 
from  the  north-eaft  winds ;  high  hills  and  rocks  de¬ 
fend  it  from  the  eaft  winds  ;  and  the  fouth- fide  of  the  . 
Cannon-gate  and /Cow-gate  are  defended  by  their  own 
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low  fituation,  while  the  High-town  is  open  from 
the  weft  to  the  north-eaft  points,  and  from  the  weft- 
fouth-weft  to  the  eaft-fouth-eaft  •,  all  parts  are  expofed 
to  the  winds  between  the  north-eaft  and  eaft.  At  two 
miles  diftance,  weft  ward,  are  fome  hills  higher  than 
the  city.  At  a  mile’s  diftance  is  the  frith  of  Forth,  a 
branch  of  the  German  ocean,  and  is  there  about  feven 
miles  in  breadth,  but  gradually  grows  narrower  till  it 
is  only  named  the  river  of  Forth.  The  tide,  however, 
rifes  at  twenty  miles  diftance  from  Edinburgh.  Ten 
miles  fouth  from  Edinburgh  are  high  hills  running 
eaftward  ;  two  miles  fouth  are  hills  higher  than  any 
part  of  the  town  ;  and  five  miles  fouth  begins  a  great 
range  of  hills,  running  fouth- weft  *,  beyond  which  a 
fpacious  plain,  watered  with  feveral  rivulets,  is  ex¬ 
tended  many  miles  weftward. 

METEOROLOGY. 

A  defer  ipt  ion  of  the  injlruments  with  which  the 
obfer  vat  ions  in  the  meteorological  regijler  were 
made . 

i 

TH  E  barometer  is  a  portable  one ;  the  bore  of  its 
tube  is  about  one  fourth  of  an  inch  diameter  ; 
it  is  kept  in  a  room  two  hundred  and  feventy  feet 
above  the  fea.  The  different  heights  of  the  mercury 
are  marked  in  the  regii^er  by  inches  and  tenths  of 
inches,  which  meafure  ik  alfo  made  ufe  of  in  deter¬ 
mining  the  degrees  of  the  thermometer  and  hygrofeope. 
The  thermometer  is  the  common  fpirit  thermometer; 
the  freezing  point  is  at  eight  inches  two  tenths,  and 
the  heat  of  a  man  in  health  railes  the  fpirit  to  twenty- 
two  inches  two  tenths.  The  hygrofeope  is  compofed 
of  a  whip-cord  and  a  plummet ;  the  difference  in  the 
length  of  the  cord,  when  fully  dry’d,  to  its  length 
when  fully  wet,  is  four  inches  and  an  half ;  the  point 
of  greateft  drynefs  on  the  fcale,  is  at  five  tenths  of  an 
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Inch,  and  the  point  of  the  fulleft  wetnefs  is  five  inches. 
The  thermometer  and  hygrofcope  are  kept  in  a  box 
placed  on  the  outfide  of  the  north  window.  By  the 
fituation  and  make  of  it,  neither  the  fun  nor  rain,  no 
fire  or  company  in  the  room,  can  have  any  effect  on 
the  inftruments ;  yet  care  is  taken  that  the  air  have 
Free  accefs  to  them.  The  direction  of  the  wind  is  ob- 
ferved  by  the  weather-cock  on  the  high  fteeple  of 
St.  Giles’s  church.  The  ftrength  of  the  wind  we 
judged  of  by  our  fenfes,  without  any  inftrument,  and 
marked  the  feveral  degrees  thus,  o,  i,  2,  3,  4 ;  o,  de¬ 
notes  a  perfect  calm  ;  1,  a  fcarce  fenfible  wind  *,  4,  a 
hurricane;  2,  3,  intermediate  forces.  The  inftrument 
For  determining  the  depth  of  rain,  is  made  of  a  funnel 
twenty-eight  inches  diameter,  placed  about  the  middle 
height  of  the  city,  tree  from  all  over-topping  houfes 
or  trees.  The  gage  is  a  cylindrical  glafs,  whofe  dia¬ 
meter  is  exa£tly  one  tenth  of  the  funnel,  and  is  divi¬ 
ded  into  inches  and  tenths  of  inches.  The  difference 
of  the  diameters  of  the  funnel  and  the  gage,  ftiews 
that  one  hundredth  part  of  what  is  meafured.in  the 
ga^e,  is  only  to  be  reckoned  the  true  quantity  that 
falls. 

Meteorological  Tables  (a). 

(a)  The  hours  in  which  the  obfervations  fet  down  in  the  followf- 
incr  tables,  were  taken,  are  omitted;  fince  a  fmall  matter  of  differ¬ 
ence  herein,  could  not  fenfibly  affeft  a  journal  of  the  weather,  el'pe- 
cially  in  comparing  one  day  w4th  another.  However,  it  may  be 
convenient  to  inform  the  reader,  that  the  general  time  of  observa¬ 
tion  was  about  eight  of  the  clock  in  the  forenoon,  and  five  in  the 
afternoon. 

An  explication  of  the  abbreviations. 

Clea,  clear  ;  clo,  cloudy  ;  haz,  hazy  ;  vari,  variable  ;  low,  lowr-r 
ing ;  driz,  drizling  ;  g.  ra,  great  rain ;  ftor,  ftormy ;  fno,  fnow  ; 
temp,  temped  ;  thun,  thunder  j  ligh,  lightening  ;  fref,  frefh. 
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Barom. 

Thermom. 

For11* 

Aft* 

Forn 

Aftn- 

I.  D. 

r.  d 

I.D 

I.  D. 

I 

30  1 

30  1 

16  c 
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29  9 

29  9 

*5  3 

15  9 

3 

3°  0 

30  0 

14  4 

14  0 

4 

29  9 

30  0 

12  2 

0 

5 

30  0 

30  0 

10  6 

12  7 

6 

30  0 

30  0 

12  4 

i3  7 

7 

30  0 

30  0 

12  2 

12  7 

8 

30  0 

30  0 

13  5 

15  2 

9 

30  0 

29  9 

>3  2 

15  c 

10 

29.  7 

29  6 

J3  3 

13  8 

1 1 

29  5 

29  6 

14  4 

13  8 

1 2 

29  8 

29  8 

*3  3 

12  9 

>3 

29  7 

29  7 

13  0 

13  2 

"4 

29  8 

29  8 

12  2 

13  1 

>5 

29  8 

29  9 

*4  4 

*3  5 

16 

29  9 

30  0 

12  2 

12  9 

I7 

30  0 

30  0 

12  0 

12  3 

18 

30  0 

29  9 

M.5 

12  7 

29  8 

29  6 

12  7 

12  8 

20 

29  5 

29  5 

12  6 

12  9 

21 

29  4 

29  4 

12  3 

<3  5 

22 

29  5 

29  5 

1 2  0 

13  8 

2  3 

29  5 

29  5 

12  1 

12  3 

24 

29  5 

29  4 

1  3  7 

14  6 

25 

29  2 

29  1 

*3  9 

14  j 

26 

29  5 

29  6 

*3  5 

1 3  3 

27 

29  6 

29  6 

1 1  1 

11  4 

28 

29  5 

29  6 

11  4 

12  4 

29 

29  6 

29  7 

13  0 

13.8 

3c 

29  7 

29  7 

14  c 

14  0 

Hygrofc. 


Wind. 


For" 


Aftni  Forenoon. 


f.  D  jl.  D.f  Diredl 


1 

1 

2 
1 

1 

2 
2  3 
2 
1 

1  8 

1  8 

2  3 
2  6 

2  9 

2  2 

3  2 

2  9 

3  1 

2  5 

3  3 
2  2 

1  5 

2  o 
2  8 
2  o 

2  o 

3  2 
3  7 

3  ° 
2  1 


8  1  6jS.  vy.  b  f. 
7  I  7  S.  w. 

2  3  W. 

1  5IN.  w. 

1  6N.win 

1  8  N.  w. 

2  o  N.  e. 

1  7  W. 

2  o  W. 

2  1  »V. 

2  o  W. 

2  r  N.  e. 

2  4  N.  e. 

2  6  N.  e. 

2  5  N.  £  w. 

3  o  N.  e. 

2  8  E. 

2  5IB. 

2  8|S.  £  n. 

2  6  E.  b  n. 

1  5  N.  b  w. 

I  2|N.  w. 

S.  e. 

E.  b  n. 

S.‘ 

W. 

N.e. 


3  0 

1  9 

1  8 

2  o 
2  2 


2  8 

1  7 


3  3N-e* 

W. 

W. 


fo. 


Afternoon 
Diredl.  Ifo. 


S.  w.  b  f. 
W. 
N.vv. 
N.  w. 
N. 

N.w. 

N.e. 

W.  £n. 
W. 

W. 

W. 

N.  e. 

N.  e. 

N.  e. 

N.  be. 

E.  b  n. 
E. 

E. 

E.  b  n. 

E.  b  n. 
N.  h  w. 
N.  w. 

E.  b  n. 

S.  w. 

S. 

W. 

N.e. 

W. 

w. 

w. 


o 

2 

1 

2 
1 
1 
1 
1 

o 

o 

I 

I 

I 

r 


VVeath. 


Rain. 


Fo.  Af.  *fn.  D. 


j- 


air  doid - 

clou  clou’ 
clou  rain | 
cloucloub  063 
hail  cloup  022 

clou  clou - 

clou  fair  jo  023 
clou  clou — *  — 

clou  clou  —  - 

clou  rain  — 
clou  clou  o  098 
clou 


clou 

clou 

clot 

lair 

clou 

clou 

clou 

fog 

fog 

clou 

clou 


fog 


clou 
fair 
clou 
haz. 
lou 
lair 

H . 

clou  jo  064 
c'loujo  075 
clou! — •  — - 


O  002 
0  002 


ram  rain  p  1  85 
cloujo  1 76 
■4 rain  o  277 
o  010 

ram 


clou 

clou 

rain 

fog 

clou 

fair 


fog 


w  060 
cloup  020 
fair  j - 


Total  Depth  2,  o 


55 


Height  at  a  Medium 

Greateft.  Height - 

Leail  Height  - - 


Barom. 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

29  5 

1 3  2 

2  3 

30  1 

16  0 

3  7 

29  1 

10  6 

1  2 

VOL.  I. 


B 


6 


MEDICAL  ESSAYS 


JULY,  1731. 


V— 1 

p 

Barom. 

Thermom. 

I  lygrofc. 

Wind. 

vVeath. 

Rain. 

For 

n- 

Aft 

n. 

For 

, 

Ait 

n. 

For11, 

Aft"- 

Forenoon 

Afternoon. 

L  D. 

L  D. 

1.  D. 

r.  d 

I.  D. 

r. 

D. 

Dire  <51. 

fo. 

Dirett. 

fo. 

i  0. 

:Vf. 

In.  D. 

I 

29 

9 

29 

9 

13 

7 

1 3 

6 

1 

7 

1 

7 

W. 

2 

W.bn. 

1 

fair 

fair 

-  — 

2 

3° 

0 

3° 

0 

1 3 

4 

14 

3 

2 

1 

1 

8 

N. 

1 

N.be. 

/ 

1 

fair 

fair 

— 

3 

30 

c 

3° 

0 

5  3 

9 

!  5 

2 

1 

8 

1 

4 

N.  b  w. 

1 

W. 

1 

fair 

fair 

-  — 

4 

30 

0 

3° 

c 

l4 

6 

1 6 

2 

! 

6 

1 

2 

W.  b  n. 

1 

W.bn. 

1 

fair 

fair 

-  — 

<; 

29 

O 

J 

29 

8 

15 

2 

1 3 

6 

I 

4 

1 

6 

W. 

1 

N.e. 

1 

fair 

fair 

-  — 

6 

29 

8 

29 

8 

1 3 

4 

1  3 

4 

2 

5 

2 

4 

N.  e. 

1 

N.  e. 

2 

fair 

clou 

-  — 

y 

29 

8 

2  9 

8 

13 

3 

‘4 

5 

/y 

0 

0 

2 

2 

N.  e. 

1 

E. 

1 

fog 

fair 

-  — 

8 

*9 

8 

29 

9 

!  4 

3 

l4 

9 

2 

2 

■7 

a* 

0 

N.  e. 

1 

N.  e. 

1 

fair 

fog 

.  — 

9 

29 

9 

f4 

2 

Z 

1 

E. 

0 

fair 

0 

016 

10 

30 

0 

3° 

c 

!4 

1 

5 

T 

A 

8 

1 

5 

w. 

2 

VV. 

3 

fair 

c  • 
^air 

-  — 

1 1 

29 

9 

29 

0 

✓ 

53 

9 

*4 

9 

I 

6 

1 

4 

VV. 

2 

vv. 

2 

fair 

!air 

-  — « 

r  2 

29 

9 

29 

8 

1 3 

8 

H 

6 

I 

8 

1 

3 

w. 

2 

w. 

1 

fair 

fair 

-  — 

1 3 

29 

8 

29 

7 

I  A. 

2 

H 

0 

I 

8 

1 

6 

w. 

1 

N.  b  e. 

1 

rain 

fair 

0 

01  2 

M 

29 

7 

29 

7 

13 

6 

l4 

5 

I 

4 

1 

7 

N.  e. 

0 

NV 

1 

rain 

clou 

0 

243 

1 5 

29 

6 

29 

6 

13 

5 

!4 

r" 

5 

I 

9 

1 

3 

w. 

0 

W. 

1 

rain 

iair 

0 

080 

1 6 

29 

6 

29 

! 

13 

4 

14 

1 

I 

6 

1 

4 

N.  vv. 

1 

N.  be. 

0 

clou 

clou 

-  — 

*7 

"9 

/ 

29 

/ 

1  3 

1 

‘3 

/ 

l 

4 

1 

2 

E.  £  n. 

1 

N.  e. 

1 

fair 

clou 

-  — 

18 

29 

8 

29 

9 

r  2 

6 

H 

0 

I 

4 

1 

2 

N.  e. 

1 

N.  e. 

1 

fair 

fair 

0 

027 

•9 

29 

9 

29 

8 

?3 

3 

1 5 

2 

I 

5 

1 

1 

W.  b  f. 

1 

W. 

1 

fair 

fair 

-  — 

2C 

29 

7 

29 

6 

14 

2 

*4 

6 

I 

4 

1 

7 

w- 

S.  £  w. 

1 

S. 

1 

clou 

rain 

-  — 

2  I 

29 

4 

29 

4 

14 

9 

•5 

3 

I 

8 

1 

3 

S.  b  vv. 

1 

W.  b{. 

1 

clou 

clou 

0 

243 

22 

29 

5 

29 

5 

*4 

1 

1 5 

8 

I 

6 

1 

2 

W. 

1 

S.  vv. 

1 

clou 

fair 

0 

007 

23 

29 

5 

29 

5 

'4 

6 

1 5 

7 

I 

8 

1 

5 

S. 

1 

S. 

0 

rain 

clou 

0 

255 

24 

29 

6 

29 

6 

‘3 

/ 

0 

I 

9 

1 

2 

W. 

1 

VV. 

1 

clou 

fair 

2; 

29 

6 

29 

6 

6 

15 

0 

I 

7 

0 

9 

NT. 

1 

N. 

0 

clou 

fair 

0 

H7 

26 

ZQ 

7 

29 

8 

i3 

4 

1 5 

0 

I 

5 

0 

9 

W. 

1 

W. 

1 

fair 

fair 

27 

19 

8 

29 

•4 

2 

1 5 

0 

I 

3 

1 

8 

S.  vv. 

0 

VV. 

1 

clou 

clou 

0 

243 

28 

29 

7 

29 

8 

1 5 

7 

1 5 

0 

I 

9 

1 

4 

VV. 

s. 

2 

clou 

clou 

0 

010 

2Q 

29 

8 

29 

8 

95 

/ 

1 5 

1 

1 

4 

1 

1 

S.  b  vv. 

1 

S.  b  w. 

1 

clou 

clou 

-  — 

3c 

29 

8 

29 

7 

1 5 

5 

(6 

0 

I 

5 

1 

rs 

0 

S.  ^  e. 

E. 

1 

clou 

thur 

0 

06^ 

31 

29 

7 

29 

6 

*4 

5 

(4 

2 

2 

6 

2 

5 

E.  £  n. 

1 

E. 

1 

mill 

thun 

0 

193 

Total  Depth  541 


Height  at  a  Medium 
Greatefl  Height - 


Leaf  Height 


Baroni. 

Ther. 

in. 

D. 

In. 

D. 

29 

7 

*4 

2 

-  30 

0 

16 

2 

-  29 

4 

12 

6 

Hygr 
In.  D. 
1  6v 
3  o 
o  9 


*  *  '  ; 

» ■  *  ‘  JU- 


and  OBSERVATION  S. 


7 


A 

u 

G  U 

S  T, 

1731’ 

* 

Day. 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath 

Rain. 

"or 

n 

Aft 

n. 

forn- 

Aft 

n- 

For 

n. 

Aft 

n. 

Forenoon. 

Afternoon. 

I.  D. 

r.D. 

I.  D. 

f.  D. 

I.  D. 

I.D. 

D!re<3.  j 

fo. 

Direct. 

fo. 

Fo. 

Af-I 

In 

•  D. 

1 

29 

6 

29 

6 

*5 

4 

3 

2 

O 

2 

0 

■ 

S.  e. 

1 

S.  e. 

1 

clou 

.  i 

rain 

0 

044 

2 

29 

4 

29 

6 

*3 

2 

l4 

8 

3 

8 

3 

I 

E. 

1 

E. 

1 

rain 

fair 

0 

7?6 

* 

a 

29 

8 

29 

8 

>3 

8 

f  4 

Q 

2 

9 

2 

6 

E. 

1 

E. 

1 

fair 

fair  j 

0 

003 

4 

29 

9 

29 

9 

*3 

9 

1 3 

8 

3 

1 

2 

5 

E. 

1 

E. 

1 

clou 

Air 

• — 

5 

29 

9 

29 

9 

13 

1 

14 

0 

2 

9 

2 

4 

E. 

1 

E. 

1 

clou 

clou 

■ — ■* 

6 

29 

9 

29 

0 

J 

13 

/ 

14 

6 

2 

6 

2 

1 

E. 

1 

E. 

1 

fair 

fair 

— 

7 

29 

9 

29 

9 

14 

c 

r3 

5 

2 

6 

2 

0 

E. 

1 

E. 

1  clou 

fair 

— 

8 

29 

9 

29 

8 

r4 

8 

7 

2 

0 

1 

4 

N. 

1 

N. 

clou 

fair 

—  — 

9 

29 

5 

29 

4 

i  3 

8 

13 

4 

1 

8 

1 

4 

N.  w. 

2 

N.vv. 

2  [fair 

fair 

— 

10 

29 

5 

29 

1 2 

>» 

/ 

l3 

2 

1 

3 

1 

2 

JN. 

2 

N.  v/. 

i 

clou 

fair 

— 

1 1 

29 

9 

29 

9 

1 1 

9 

*4 

1 

1 

2 

1 

0 

NT.  w. 

1 

N.  w. 

i  {lair 

fair 

- — 

1  2 

30 

c 

3° 

1 

13 

c 

*4 

9 

1 

4 

1 

1 

N.vv. 

1 

w. 

1 

fair 

fair 

.  — 

1 3 

30 

1 

30 

1 

1 2 

7 

14 

8 

1 

4 

1 

0 

W. 

1 

W.  b  11. 

2 

fair 

fair 

.  — 

M 

30 

1 

3° 

! 

r4 

0 

l4 

8 

1 

4 

1 

2 

W.  b  n. 

1 

N. 

1 

fair 

fair 

.  — 

30 

1 

3° 

I 

13 

r 

S 

‘3 

7 

1 

8 

1 

5 

N.  e. 

1 

E.  b  n. 

1 

clou 

clou 

.  — 

16 

30 

1 

30 

C 

1 2 

6 

1 2 

9 

1 

3 

/ 

1 

9 

E.  b  n. 

1 

E.  b  n. 

clou 

clou 

— 

.  — 

1 7 

30 

0 

3° 

0 

13 

4 

*3 

9 

1 

1 

1 

N.  e. 

1 

S.  b  e. 

clou 

fair 

0 

008 

18 

3° 

0 

3° 

0 

1 2 

9 

13 

5 

2 

3 

1 

7 

E. 

1 

N.  e. 

2 

fair 

fair 

.  — 

*9 

3° 

1 

3° 

I 

1 3 

1 

1  3 

2 

? 

c 

1 

/ 

E. 

1 

E.  b  n. 

1 

clou 

fair 

.  — 

20 

3° 

1 

3° 

0 

1 2 

4 

1  D 

2 

1 

8 

1 

6 

E.  b  n. 

1 

E.  b  n. 

1 

clou 

clou 

.  — 

2 1 

3° 

c 

29 

9 

1 2 

8 

13 

0 

2 

c 

1 

9 

E.  b  n. 

1 

E.  b  n. 

1 

clou 

c.ou 

— 

.  — 

22 

29 

8 

29 

6 

1 2 

8 

1 2 

7 

1 

8 

2 

2 

E.  b  n. 

1 

E.  b  n. 

2 

i-t 

clou 

clou 

!, 

-  — 

23 

29 

5 

29 

5 

1 3 

1 

13 

2 

2 

9 

3 

7 

E.  b  n. 

2 

N.  e. 

I 

clou 

rain 

069 

24 

29 

4 

29 

4 

1 2 

6 

{ 2 

8 

3 

8 

2 

7 

N.  e. 

1 

N.  e. 

I 

clou 

clou 

0 

209 

25 

29 

6 

29 

6 

1 2 

2 

1 2 

8 

'j 

3 

1 

7 

E.  b  n. 

1 

E. 

I 

clou 

clou 

-  — 

26 

29 

6 

29 

6 

1 2 

c 

1 1 

9 

2 

i 

2 

6 

E. 

2 

E. 

I 

rain 

rain 

0 

1 64 

27 

29 

2 

29 

4 

f  2 

6 

13 

5 

3 

S 

2 

c 

N  .Be. 

1 

N.  b  e. 

O 

fair 

fair 

0 

485 

28 

29 

4 

29 

c 

1 2 

8 

l3 

8 

3 

5 

3 

3 

N  .be. 

1 

N .  b  e. 

i 

miii 

og 

0 

°33 

29 

29 

4 

29 

i 

1  3 

6 

1  3 

5 

2 

8 

3 

3 

N  .be. 

0 

l\.  b  e. 

0 

fog 

log 

'  3c 

29 

4 

29 

l 

1 3 

3 

i3 

8 

3 

L 

3 

3 

N.  e. 

0 

E.  b  n. 

1 

clou 

mill 

0 

083 

31 

29 

4 

29 

l 

1 3 

7 

*4 

6 

2 

£ 

2 

1 

W. 

1 

S.  w. 

1 

clou 

dor 

031 

Total  Depth  i,  8^7 


Height  at  a  Medium 

Greateil  Height  - 

Leaft  Height  — 


Barom. 

Ther. 

In.  D. 

In. 

D. 

29  7 

13 

5 

3°  1 

15 

7 

-  29  4 

1 1 

9 

Hygr. 

In.D. 

2  2 

3  8 


1 


o 


£  2 


8 


MEDICAL  ESSAYS 


s 

E 

r 

) 

T  E 

M  B  E  R,  173 

Day. 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11. 

Aftn. 

porn- 

Aftn. 

Forn- 

Aftn- 

Forenoon. 

Afternoon. 

I.  D. 

I.  D. 

I.D. 

r.  d. 

I.D. 

r.D. 

Direft. 

fo. 

Direft. 

fo. 

Fo. 

Af. 

In.  D. 

i 

29 

4 

29 

4 

1 3 

6 

!3 

7 

2 

3 

2 

2 

S.  w. 

1 

S. 

0 

clou 

fair 

0 

02iJ 

2 

29 

3 

29 

2 

H 

7 

1 3 

5 

2 

3 

2 

1 

S.  w. 

2 

S.  w. 

2 

rain 

vari 

0 

fj6  6 

3 

29 

2 

29 

2 

1 2 

8 

1 3 

9 

2 

2 

1 

6 

w. 

b(. 

2 

W.bf. 

3 

vari 

fair 

4 

29 

1 

29 

1 

1 3 

3 

1 2 

9 

2 

0 

1 

7 

w. 

b  r. 

3 

W.b{. 

3 

low 

vari 

0 

*95 

5 

29 

3 

29 

5 

1 2 

0 

1 2 

8 

1 

7 

1 

5 

W. 

b.  n. 

4 

W.  b  n. 

fair 

clou 

6 

29 

4 

29 

4 

x3 

c 

*3 

0 

1 

7 

1 

3 

w. 

3 

W. 

3 

clea 

clou 

0 

091 

7 

/ 

29 

4 

29 

5 

1 1 

7 

1 3 

2 

1 

/ 

1 

2 

w. 

3 

N.  w. 

2 

clou 

clou 

-  — 

8 

29 

/' 

29 

8 

1 1 

3 

1 2 

4 

1 

3 

1 

4 

N. 

w. 

2 

N.  b  w. 

2 

clea 

vari 

-  — 

9 

30 

0 

30 

c 

10 

7 

1 2 

5 

1 

4 

1 

2 

w. 

1 

W. 

1 

fair 

clou 

— 

IO 

3° 

0 

30 

c 

1 2 

7 

L3 

3 

1 

1 

1 

8 

w. 

2 

w. 

1 

clea 

clou 

-  — 

1 1 

3° 

0 

30 

c 

1 2 

4 

r  3 

6 

2 

0 

1 

0 

w. 

*  r. 

1 

w. 

2 

clea 

clea 

_ 

I  2 

29 

9 

29 

8 

1 3 

c 

1 3 

6 

1 

7 

1 

f-i 

/ 

S.  \v. 

1 

S.  vv. 

2 

clou 

van 

0 

022 

>3 

29 

9 

30 

c 

‘3 

1 

r4 

1 

2 

c 

1 

4- 

w. 

1 

W. 

1 

fair 

fair 

-  - 

14 

3° 

1 

3° 

2 

*  3 

0 

<4 

5 

2 

0 

1 

7 

w. 

1 

W. 

1 

fair 

fair 

— 

*5 

30 

1 

3° 

] 

r3 

2 

*4 

c 

1 

8 

1 

8 

w. 

b  n. 

1 

N.  vv. 

0 

fair 

fair 

-  ■ — 

16 

3° 

c 

29 

9 

•3 

c 

14 

6 

1 

8 

1 

4 

S.  w. 

0 

S.  vv. 

0 

fair 

clea 

-  — 

17 

29 

8 

29 

8 

1  3 

6 

13 

2 

1 

6 

1 

4 

S.  w. 

2  jW. 

3 

fair 

clou 

-  - 

18 

29 

6 

29 

4 

1  2 

5 

1 2 

4 

1 

5 

1 

5 

S.  w. 

3 

S.  w. 

2 

clou 

vari 

0 

OO3 

*9 

29 

6 

29 

7 

1 1 

9 

1 2 

9 

1 

5 

1 

5 

W. 

2 

W. 

2 

clea 

clou 

0 

15° 

20 

29 

7 

29 

/ 

^3 

1 

‘3 

6 

1 

t-r 

/ 

\  | 

5 

S.  w. 

2 

S.  w. 

1 

clou 

clou 

0 

O34 

21 

29 

6 

29 

5 

>3 

6 

[4 

5 

1 

6 

1 

5 

S.£ 

vv. 

2 

S.  b  w. 

3 

fair 

fair 

-  — 

22 

29 

6 

29 

5 

12 

2 

1 2 

c 

2 

2 

2 

4 

w. 

1 

N.  e. 

1 

rain 

vari 

23 

29 

6 

29 

j 

[  1 

2 

1 1 

9 

2 

S' 

2 

0 

w. 

£  n. 

1 

W.  bn. 

1 

rain 

fair 

0 

763 

24 

29 

9 

29 

9 

1 1 

2 

1 1 

7 

2 

c 

1 

8 

N.  w. 

1 

N.  w. 

1 

fair 

fair 

0 

030 

25 

29 

8 

29 

7 

( 1 

3 

1 2 

1 

1 

7 

1 

7 

S.  e 

. 

1  i 

S.  e. 

1 

fair 

fair 

-  — 

26 

29 

6 

29 

5 

( 2 

8 

14 

0 

2 

2 

1 

9 

S.  e 

1  \ 

S.  e. 

1 

clou 

clou 

.  — 

2  7 

29 

3 

29 

2 

1 3 

c 

13 

2 

2 

0 

1 

8 

S.  e 

• 

1  i 

S. 

1 

clou 

vari 

0 

°45 

28 

29 

a 

• 

29 

2 

1 2 

5 

>3 

c 

1 

8 

1 

7 

S.  b 

w. 

1  • 

S. 

1 

Tir 

rain 

0 

01 2 

29 

29 

c 

29 

4 

1 3 

c 

13 

1 

1 

6 

1 

6 

W. 

4- 

W. 

3 

for 

clea 

0 

1 55 

3o 

29 

/■» 

0 

29 

3 

‘4- 

.*1 

14 

3 

1 

8 

1 

5 

•* 

5. 

2 

1 

S.  w. 

3 

:lou 

clou 

0 

010 

Height  at  a  Medium 

Greatefl  Height - — 

Leafl  Height  — — 

Barom. 
In.  D. 

29  6 

30  2 

29  0 

Ther. 
In.  D. 

1 2  9 

x4  7 
10  7 

Total  Depth  2 

Hygr. 

In.  D. 

1  7 

2  S 

1  1 

i 

1 2 1 

( 


and  OBSERVATIONS 


9 


t - 

OCTOBER,  1731. 


Barom. 

Thermom. 

Kygrofc. 

Wind. 

I?  n  11+ 

0 

For"- 

Aft 

n. 

:'Ol 

•n. 

Aft 

n. 

Forn* 

Afi 

-n. 

Forenoon. 

Afternoon. 

1.  D. 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

Direft.  ^ 

fo. 

Dire  ft.  jfo. 

Fo. 

Af. 

In.  D. 

1 

29  4 

29 

e 

r 

1 

1 2 

8 

1 

8 

1 

8 

S.  w. 

3 

S.  w. 

2 

v  ri 

vari 

0 

085 

2 

29  6 

29 

7 

‘3 

6 

H 

3 

1 

9 

1 

7 

S.  w. 

3 

S.  w. 

3 

v  ri 

clou 

3 

29  9 

29 

9 

1 2 

2 

13 

0 

2 

0 

1 

5 

W. 

2 

w. 

2 

clea 

clea 

4 

29  8 

29 

8 

1 2 

0 

1 1 

7 

1 

4 

1 

6 

w. 

1 

N.  w. 

1 

rain 

cari 

0 

39° 

5 

29  0 

29 

8 

ro 

5 

1 1 

8 

2 

5 

1 

8 

5.  w. 

1 

S.  w. 

2 

fair 

ari 

0 

007 

6 

29  7 

29 

8 

1  1 

7 

12 

1 

2 

2 

1 

6 

W. 

2 

W. 

2 

fair 

air 

_  — 

7 

29  6 

29 

5 

1 2 

4 

*3 

1 

2 

2 

2 

0 

S.  vv. 

3 

w. 

3 

clou 

van 

-  •— 

8 

29  7 

29 

9 

1 1 

5 

IO 

7 

1 

5 

1 

3 

W. 

3 

N. 

3 

clea 

Jea 

-  — 

9 

3°  0 

30 

0 

9 

4 

1 1 

2 

1 

3 

1 

4 

N. 

2 

W. 

1 

mill 

clou 

-  — 

10 

29  7 

29 

6 

1 2 

6 

1 3 

0 

2 

3 

2 

0 

W.  £S. 

2 

w. 

2 

clou 

clou 

-  — 

1 1 

29  8 

29 

9 

10 

0 

10 

7 

1 

4 

1 

5 

N.  e. 

2 

E.  b  n. 

1 

clea 

clea 

-  — 

(2 

30  c 

3° 

0 

10 

6 

IO 

5 

1 

6 

1 

5 

S.  £. 

2 

S.  e. 

2 

clou 

clea 

-  — 

*3 

29  8 

29 

7 

10 

2 

1 1 

5 

1 

7 

1 

? 

S.  e. 

1 

S.  e. 

1 

fair 

fair 

-  — 

*4 

29  6 

29 

5 

1 1 

6 

1 2 

2 

2 

5 

2 

5 

S.  e. 

1 

lair 

rain 

0 

027 

l5 

29  5 

29 

5 

1 1 

9 

1 2 

4 

2 

3 

1 

6 

W. 

3 

W. 

1 

fair 

clea 

0 

2S9 

16 

29  5 

29 

5 

1 1 

2 

1 2 

I 

2 

2 

1 

7 

S.  w. 

1 

S.  w. 

1 

fair 

rain 

0 

060 

l7 

29  4 

29 

5 

*3 

7 

J3 

2 

1 

8 

1 

8 

S.  w. 

3 

S.  w. 

1 

clou 

clou 

-  — 

18 

29  7 

29 

7 

1 2 

4 

J3 

2 

2 

0 

2 

0 

S.  w. 

1 

S. 

0 

clea 

clou 

-  — 

l9 

29  6 

29 

8 

1 1 

7 

1 1 

6 

1 

9 

1 

6 

S.  b  e. 

3 

s. 

1 

fair 

fair 

0 

062 

20 

29  9 

29 

9 

10 

/ 

!  I 

4 

1 

9 

2 

0 

S.  b  e. 

1 

S.  b  e. 

0 

clou 

clou 

0 

045 

2! 

29  9 

29 

8 

1 1 

4 

I  I 

4 

2 

0 

1 

9 

S.  b  e. 

1 

S.  ^  e. 

1 

clou 

clou 

-  — 

22 

29  8 

29 

8 

10 

3 

I  I 

3 

1 

9 

1 

8 

S.  £  w. 

1 

S.  b  vv. 

1 

fair 

fair 

0 

009 

23 

29  6 

29 

5 

1 1 

2 

I  2 

1 

1 

7 

1 

8 

S. 

2 

S. 

2 

clou 

rain 

-  — 

24 

29  7 

29 

7 

1 0 

3 

I  I 

4 

2 

0 

1 

9 

S. 

1 

S. 

1 

clea 

clou 

2S 

29  6 

29 

5 

1 1 

5 

I  I 

4 

2 

3 

2 

0 

s. 

1 

S. 

1 

clou 

clou 

26 

29  5 

29 

4 

1 1 

5 

12 

0 

2 

2 

2 

1 

s. 

1 

S.  e. 

1 

fog 

clou 

0 

085 

27 

29  5 

29 

6 

1 1 

7 

I  I 

4 

2 

4 

2 

7 

S.  w. 

1 

E. 

1 

rain 

rain 

28 

*»9  7 

29 

7 

1 2 

5 

I  2 

0 

3 

7 

3 

4 

N.  e. 

2 

S.  e. 

1 

mill 

clou 

0 

246 

29 

29  6 

29 

5 

1 2 

1 

I  2 

2 

3 

1 

3 

0 

S.  e. 

1 

S.  e. 

1 

clou 

clou 

0 

010 

3c 

29  3 

28 

S 

1 1 

8 

I  I 

9 

2 

8 

2 

7 

S.  e. 

2 

S  e. 

3 

clou 

clou 

>1 

28  8 

28 

8 

1 0 

5 

IO 

1 

2 

4 

2 

3 

S.  b  w. 

1 

S.  vv. 

1 

rain 

clou 

0 

196 

Total  Depth  1,  479 


Barom. 

Ther. 

In. 

D. 

In. 

D. 

Height  at  a  Medium - 

29 

3 

1 1 

7 

Greateft  Height - 

30 

0 

H 

3 

Leafl  Height  - - 

-  28 

8 

10 

8 

Hygr. 
In.  D. 

2  o 

3  4 

1  3 


10 


MEDICAL  ESSAYS 


NOVEMBER,  1731. 


! 

Barom.  j 

Thermom 

Hygrofc. 

Wind. 

Weath. 

Rain.  . 

For 

n. 

Aft 

n. 

For 

n. 

Aft 

n. 

Forn- 

Aft 

n. 

Forenoon. 

Afternoon. 

I.  D. 

r.D. 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

Direct,  jfo. 

Direct. 

fo. 

Fo. 

Af 

In.  D. 

1 

28 

8 

28 

9 

8 

ff 

/ 

9 

a 

2 

4- 

2 

4 

S.  w. 

1 

3.  vv. 

1 

clea 

clea 

0 

273 

2 

28 

9 

29 

1 

9 

2 

9 

0 

2 

5 

z 

4 

W. 

2 

VV. 

2 

clou 

ciea 

— 

3 

29 

1 

29 

2 

9 

3 

10 

4 

2 

5 

2 

4 

w. 

2 

VV. 

2 

clea 

clou 

4 

29 

2 

29 

3 

10 

6 

lO 

5 

2 

1 

2 

0 

w. 

3 

W. 

2 

clea 

clea 

0 

025 

5 

29 

4 

29 

3 

10 

0 

1 0 

2 

2 

3 

2 

3 

w. 

2 

VV. 

2 

clou 

clou 

0 

°34 

6 

29 

7 

29 

2 

8 

5 

9 

0 

2 

4 

2 

0 

w. 

2 

N.  vv. 

2 

clea 

clea 

7 

29 

3 

29 

4 

8 

4 

8 

6 

2 

0 

2 

0 

N.  w. 

1 

N.  vv. 

1 

clea 

ch  a 

-  — 

8 

29 

4 

29 

3 

8 

6 

9 

2 

2 

2 

2 

z 

N.w.  Z>n. 

1 

N.  e. 

1 

mill 

clr-a 

.  — 

9 

29 

3 

29 

3 

9 

9 

9 

9 

2 

4 

2 

4 

E. 

2 

E 

2 

clou 

clou 

0 

°93 

1 0 

29 

4 

29 

4 

10 

1 

1© 

1 

2 

3 

3 

0 

N.  e. 

3 

N.  e. 

3 

rain 

rain 

0 

254 

1 1 

29 

6 

29 

7 

10 

0 

10 

2 

3 

8 

3 

4 

N.e. 

2 

N.  e. 

2 

clou 

clou 

J 

t  2 

29 

6 

29 

5 

10 

0 

10 

6 

3 

1 

2 

6 

S.  w. 

2 

VV. 

2 

clou 

cloujo 

286 

1 3 

29 

7 

29 

7 

9 

7 

1 0 

6 

2 

8 

2 

6 

W. 

1 

W. 

1 

clea 

clou 

-  _ 

29 

5 

29 

6 

1  2 

3 

1 2 

6 

2 

8 

2 

9 

w. 

3 

w. 

3 

clou 

clou 

-  . — 

r  5 

29 

8 

29 

9 

1 2 

0 

i  2 

2 

3 

0 

2 

9 

w. 

3 

w. 

1 

clea 

clou 

■*  - 

16 

30 

0 

29 

9 

1 1 

1 

1 1 

8 

2 

9 

2 

8 

w. 

i 

W.  b  f. 

1 

fog 

clou 

-  — 

17 

29 

8 

29 

7 

1 1 

5 

1 1 

8 

2 

8 

2 

7 

S.  w. 

1 

S.  w. 

1 

clou 

clou 

—  r  -  - 

18 

28 

c 

29 

8 

1 1 

6 

1 2 

0 

2 

8 

'j 

6 

vv. 

2 

w. 

n 

A.4 

clea  clou 

1 9 

29 

3 

29 

4 

10 

9 

10 

6 

2 

5 

2 

2 

w. 

3 

w. 

3 

clouclou 

,20 

29 

8 

29 

9 

9 

1 

9 

9 

2 

0 

2 

0 

N.  vv. 

i 

vv. 

1 

cleaclou 

0 

021 

2 1 

29 

9 

29 

8 

1 1 

2 

1 1 

1 

2 

1 

2 

0 

vv. 

2 

vv. 

2 

cleajclea 

22 

29 

6 

29 

6 

10 

3 

10 

3 

2 

1 

2 

0 

vv. 

3 

w. 

3 

cleaclou 

23 

29 

5 

29 

5 

8 

9 

9 

5 

2 

3 

2 

1 

w. 

2 

vv. 

3 

cleajclou 

0 

203 

24 

29 

7 

29 

8 

8 

4 

8 

8 

2 

0 

2 

0 

N.  vv. 

2 

N.  w. 

3 

clouclou 

■25 

29 

9 

29 

9 

7 

8 

8 

6 

2 

0 

I 

9 

N.  vv. 

2 

N.  w. 

2 

froftfair 

— ,  — 

26 

3° 

i 

30 

1 

.7 

4 

8 

3 

1 

9 

I 

4 

N.  vv. 

2 

N.  vv. 

2 

froltjfair 

27 

3° 

3 

3° 

3 

8 

c 

8 

4 

1 

2 

2 

2 

VV. 

1 

VV. 

1 

froilclou 

28 

30 

1 

3° 

0 

9 

2 

9 

2 

2 

1 

2 

1 

S.  e. 

1 

E. 

1 

fair  |;air 

29 

29 

6 

29 

5 

9 

2 

9 

2 

2 

2 

2 

3 

E. 

1 

E.  b  f. 

1 

fog  'fog 

30 

29 

5 

29 

5 

9 

4 

9 

5 

2 

c 

2 

1 

S.  vv. 

2 

S.  vv. 

2 

clouclou 

I 

0 

233 

« 

Total  Depth  i,  422 


Height  at  a  Medium 

Greatelt  Height - 

Leaft  Height  - — - 


Barom. 

Ther. 

Hygr. 

In. 

D. 

In. 

D. 

In. 

D 

29 

8 

°9 

8 

2 

3 

30 

3 

1 2 

6 

3 

8 

28 

,  0 

07 

4 

1 

2 

and  OBSERVATIONS 


ii 


DECEMBER,  1731 


0 

1 

Barom. 

Thcrmom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11, 

Aftn- 

For 

R- 

Afc^jFoi 

n. 

Aft 

n. 

Forenoon. 

Afternoon. 

• 

ID 

I.  D 

I.D 

I.D. 

I.  D. 

I.D 

Direct. 

fo. 

Direct  •  | 

fo. 

Fo 

Af. 

In.  D. 

I 

29  8 

29  8 

8 

2 

9 

1 

2 

3 

2 

0 

W.  bf. 

1 

W.  b  f. 

1 

clea 

clea 

0  075 

2 

29  9 

29  9 

9 

8 

1 1 

0 

z 

4 

2 

5 

S.  vv. 

2 

S.  w. 

3 

clou 

clc  u 

- «- 

3 

29  6 

29  6 

9 

9 

10 

2 

2 

4 

2 

1 

W. 

3 

W. 

3 

clea 

clea 

— 

4 

29  5 

29  5 

‘  9 

0 

9 

9 

2 

6 

2 

4 

w. 

2 

V7. 

2 

fog 

fug 

5 

29  3 

29  2 

( 1 

7 

1 1 

4 

2 

9 

2 

3 

w. 

4 

W. 

4 

clou 

c  lea 

r. 

6:29  4 

29  4 

9 

4 

9 

7 

2 

2 

2 

2 

w. 

2 

w. 

2 

clea 

clea 

0  062 

7jz8  9 

29  0 

8 

9 

'8 

5 

3 

5 

3 

4 

N. 

3 

N. 

2 

rain 

‘ ir 

.  8,29  4 

29  5 

7 

3 

7 

6 

2 

3 

2 

3 

w. 

2 

W. 

2 

frofi 

frofi 

9 

29  3 

29  0 

8 

3 

9 

4 

2 

3 

2 

4 

S.  e. 

3 

s. 

3 

dor 

fior 

1  175 

10 

29  2 

10 

2 

2 

2 

W. 

3 

clou 

— .  — . 

1 1 

29  7 

29  8 

10 

6 

1 1 

2 

2 

6 

2 

5 

S.  w. 

2 

w. 

2 

clou 

clea 

1 2 

29  6 

29  6 

10 

3 

9 

3 

2 

1 

2 

2 

w. 

4 

w. 

4 

low 

clou 

0  173 

13 

29  4 

29  4 

10 

9 

1 1 

4 

2 

4 

2 

1 

w. 

3 

w. 

3 

clou 

clou 

— .  — 

H 

29  9 

29  7 

9 

A 

9 

3 

1 

7 

1 

8 

N.  w. 

4 

N.  vv. 

3 

clea 

fair 

0  081 

1 5 

29  9 

29  8 

7 

8 

8 

8 

1 

8 

1 

7 

S. 

1 

S. 

1 

frofi 

clou 

0  030 

16 

29  6 

29  6 

9 

*7 

0 

/ 

8 

2 

4 

2 

3 

w. 

1 

w. 

1 

clea 

clea 

0  070 

17 

29  3 

29  2 

9 

5 

8 

8 

2 

31 

2 

4 

S.  w. 

1 

w. 

1 

clou 

fno 

18 

29  4 

29  3 

8 

8 

9 

'J 

D 

2 

5 

2 

0 

N. 

3 

N. 

2 

rain 

clou 

0  092 

19 

29  8 

29  8 

8 

3 

9 

0 

2 

0 

2 

0 

N. 

2 

N. 

2 

clou 

clou 

- —  — 

2C 

29  8 

29  8 

8 

5 

8 

8 

2 

4 

2 

1 

N.-w. 

1 

N.  w. 

1 

clou 

clea 

21 

30  0 

30  c 

7 

5 

8 

5 

2 

2 

2 

3 

W. 

1 

W. 

2 

frofi 

clea 

0  237 

22 

30  1 

30  2 

8 

8 

9 

3 

2 

9 

2 

8 

E. 

1 

E. 

2 

fog 

clea 

23 

29  9 

29  9 

8 

7 

8 

8 

2 

5 

2 

6 

S.  e. 

1 

S.  e. 

1 

fog 

clea 

24 

29  8 

29  7 

8 

3 

8 

4 

2 

8 

2 

4 

N. 

2 

N.  w. 

2 

clou 

clea 

25 

29  9 

29  8 

8 

8 

9 

2 

2 

5 

2 

6 

W. 

2 

N.  w. 

2 

rain 

clou 

1  C27 

26 

29  6 

2Q  5 

6 

7 

6 

8 

2 

c 

2 

i 

W. 

2 

N.  w. 

2 

frofi 

fno 

— 

2? 

29  4 

29  4 

6 

3 

6 

3 

1 

9 

1 

9 

w. 

2 

W. 

2 

clea 

clea 

28 

29  5 

29  5 

T* 

7 

6 

9 

2 

1 

2 

0 

w. 

2 

W, 

2 

frofi 

clou 

0  080 

29 

29  1 

29  1 

1 

6 

9 

2 

2 

8 

3 

2 

w. 

1 

w. 

1 

fho 

clou 

—  — 

3° 

29  2 

29  3 

[O 

9 

1 1 

5 

3 

0 

2 

8 

8.  w. 

2 

s. 

3 

clou 

clou 

3J 

29  7 

29  7 

l  l 

3 

i11 

4 

2 

6 

2 

3 

3.  w. 

1 

S.  vv. 

1 

clou 

fair 

3  023 

Total  Depth  3,  125 


Height  at  a  Medium 

Greateft  Height  - - 

Leaf!  Height  - 


Barom. 
In.  D. 

'  29  5 

'  3°  2 

28  9 


Ther 
In.  D. 

9  0 

ii  7 

5  7 


Hvgr. 
In.  D. 

2  f 

3  5 

1  7 


12 


MEDICAL  ESSAYS 


JANUARY,  1732. 


Barom. 

Thermom 

Hygrofc. 

Wind. 

WpQtVl 

Rain. 

For11 

\t\n. 

Forn 

Aftn 

Forn 

Aftn 

Forenoon 

Afternoon. 

I.  D 

L  D 

[. 

D 

1  h 

0 

I.  D 

I.  D 

Direct, 

fo 

.  Direct. 

fo 

Fo. 

Af. 

In.  D. 

I 

£9  8 

29  8 

1 0 

3 

;IO  q 

1  8 

1  S 

S. 

1 

S.  e. 

2 

fair 

fair 

0  035 

2 

30  c 

30  0 

8 

9 

9  1 

2  3 

2  6 

S.  e. 

2 

S.  e. 

2 

fog 

fog 

—  — 

3 

13°  * 

30  1 

8/4 

8  6 

2  5 

2  4 

S.  e. 

2 

S.  e. 

2 

log 

clea 

—  — 

4j3°  2 

30  2 

8 

6 

9  c 

2  2 

2  2 

S.  e. 

1 

S.  e. 

1 

rog 

fog 

5:3°  2 

30  2 

9 

3 

9  1 

3  4 

3  2 

E. 

2 

N.  e. 

2 

mif 

clou 

0  023 

6:30  0 

29  9 

9 

3 

9  4 

3  5 

3  0 

N.e.  ' 

2 

N.  e. 

2 

rain 

clea 

4 

7 

29  6 

29  5 

8 

4 

8  3 

2  3 

3  0 

W. 

2 

W. 

2 

clou 

fno 

8 

29  3 

29  3 

7 

5 

7  7 

2  3 

2  2 

w. 

2 

W.  in. 

2 

frof 

if  of: 

9 

29  4 

29  4 

7 

2 

7  8 

2  2 

2  4 

w. 

2 

w. 

2 

frof 

clou 

M 

O 

O 

IC 

29  7 

29  8 

6 

8 

7  4 

2  1 

2  0 

w. 

2 

w. 

1 

froft 

frof 

— 

1  ’ 

29  7 

29  7 

7 

5 

8  4 

2  4 

2  5 

S.  e. 

2 

3.  e. 

2 

fair 

clou 

— 

1  2 

29  7 

29  8 

8 

5 

9  2 

2  9 

2  8 

S.  e. 

2 

S  e. 

2 

fog 

clou 

!3 

29  7 

29  7 

8 

2 

8  2 

2  8 

2  8 

8.  b  e. 

2 

S.  b  e. 

2 

fog 

fog 

14 

29  7 

29  7 

6 

9 

7  7 

2  8 

2  5 

S. 

2 

S. 

2 

frof: 

froit 

O  173 

1 5 

29  5 

29  5 

6 

9 

8  1 

3  0 

3  2 

S.  e. 

1 

S.  e, 

2 

frof 

16 

29  4 

29  3 

7 

7 

8  5 

3  2 

2  5 

S.  e. 

2 

S.  e. 

2 

frof 

fog 

0  083 

l7 

29  0 

29  c 

8 

9 

9  * 

2  8 

3  0 

E. 

2 

E. 

2 

fog 

rain 

18 

29  1 

29  2 

8 

7 

8  6 

3  8 

3  5 

N.  e. 

3 

N.  e. 

3 

:og 

rain 

l9 

29  4 

29  5 

8 

0 

8  4 

2  5 

2  3 

E. 

2 

E. 

2 

ho 

fair 

20 

29  7 

29  7 

7 

0 

7  6 

2  2 

2  2 

w. 

2 

W. 

2 

rrof 

TOft 

0  l5$ 

21 

29  8 

29  7 

7 

2 

8  1 

2  2 

2  2 

w. 

2 

W. 

2 

:rof 

froft 

22 

29  7 

29  7 

9 

0 

9  1 

2  8 

2  6 

w. 

2 

w. 

2 

ref 

fref 

3  03; 

2  3 

29  7 

29  7 

8 

7 

9  0 

2  5 

2  5 

w. 

2 

w. 

1 

air 

iair 

-  - 

24 

29  7 

29  6 

8 

5 

9  6 

2  6 

2  5 

3. 

2 

s. 

2 

air 

fair 

3  120 

*2  3 

29  4 

29  4 

1 1 

0 

u  4 

2  5 

2  5 

5. 

3 

5.  w. 

3  r 

■ain 

rain 

26 

29  3 

29  2 

1 1 

4 

11  5 

2  5 

2  3 

3.  vv. 

2 

3.  w. 

3 

:lou  < 

:lou 

2- 

/ 

29  1 

29  1 

10 

2 

10  8 

2  3 

2  2! 

3.  b  vv. 

2 

2 

*  • 

air 

air  ( 

5  289J 

28 

28  9 

29  0 

9 

8 

10  6 

2  7 

2  6 

3.  e. 

1 

5.  vv. 

2 

ain 

air  c 

3  O52I 

29 

29  1 

29  1 

9 

3 

10  3 

2  5 

2  4 

3.  e. 

2 

3.  e. 

2 

air  c 

fou 

3° 

29  3 

29  4 

9 

9 

io  2 

2  8 

2  7 

3.  w. 

2 

3.  w. 

2  c 

lou 

:Iou 

31 

29  5 

29  5 

1 0 

4 

11  5 

2  6 

2  3 

5.  b  vv. 

2  V 

5.  b  vv. 

2  c 

lou 

air  c 

244 

Total  Depth  1,  283 


Height  at  a  Medium 

Greateft  Height-* - 

Leaf!  Height  - - 


Barom. 

Ther. 

Hyer. 

In. 

D. 

In. 

D. 

1 

D. 

2  9 

3 

8 

8 

2 

y 

30 

2 

1 1 

5 

3 

8 

28 

9 

6 

8 

1 

8 

and  OBSERVATIONS. 


J3 


FEBRUARY,  1732. 


Barom. 

M 

For"- 

Aft". 

V 

V 

• 

I.  D. 

r,D< 

I 

29  6 

29  7 

2 

29  7 

29  6 

3 

29  6 

29  6 

4 

29  5 

29  4 

5 

29  6 

29  6 

6 

29  6 

29  0 

7 

29  0 

28  8 

8 

28  7 

29  O. 

9 

29  4 

29  3 

to 

29  4 

29  5 

1 1 

28  9 

29  2 

12 

29  4 

29  6 

*3 

30  1 

30  2 

*4 

29  9 

29  8 

*5 

29  8 

29  8 

16 

29  6 

29  6 

*7 

29  8 

29  9 

18 

29  8 

*9 

29  8 

20 

29  5 

21 

29  1 

29  1 

22 

29  3 

29  4 

23 

29  5 

24 

29  6 

25 

29  3 

29  3 

26 

29  3 

29  3 

27 

29  5 

29  4 

28 

29  6 

29  7 

29 

29  8 

29  8 

Thermom 


Hygrofc. 


For" 

Aft0, 

For" 

Aft"- 

I.  D 

r.  d. 

LD 

r.  d. 

11  6 

11  3 

2  5 

I  81 

1 1  0 

11  8 

2  1 

2  1  J 

1 1  9 

12  5 

2  2 

2  2  $ 

12  0 

12  4 

2  3 

2  2 

10  1 

9  9 

2  7 

3  0 

10  9 

11  3 

2  6 

2  5 

8  6 

9  8 

2  2 

2  cS 

9  0 

8  9! 

2  6 

2  3? 

9  2 

10  9 

2  2 

2  4S 

9  9 

10  6 

2  3 

2  0  S 

9  6 

9  7 

2  3 

2  2  \ 

9  1 

10  0 

2  2 

i  8  V 

8  9 

10  1 

2  0 

1  8  S 

10  7 

12  0 

2  2 

2  0  S 

10  6 

11  8 

2  6 

2  3  V 

1 1  6 

“  3 

2  0 

1  8 

9  s 

11  2 

2  4 

2  0 

12  8 

2  1 

11  6 

2  2 

S 

11  7 

1  7 

««  3 

10  8 

1  9 

'  5n 

9  2 

9  4 

2  1 

i  9  V 

9  9 

*  7 

10  8 

1  5 

9  3 

9  4 

*  7 

« 5 

9  4 

12  2 

2  0 

2  2  s 

M  5 

120 

1  8 

2  oS 

9  4 

(O  2 

2  0 

?  7s 

9  5 

10  7 

*  9 

.  sv 

Wind. 


Forenoon, 
fo. 


Direft. 


e. 


w. 


w. 

w. 


w. 


w. 


Afternoon. 


Direct,  fo 


w. 

w. 


S.  w. 

S.  b  w. 
S.  w. 

S.  w. 

E. 

W. 

W. 

N. 

S.  w. 
W. 

W. 

W. 

S.  b  W. 
S.  w. 
w, 

W. - 
W. 

S.  w. 


S.  vv. 
S.  w. 
W. 

W. 

IS. 

w. 

w. 

S.  w. 

w. 

w. 


Weath. 


Fo. 


clou 

air 
*  • 
air 

3  rain  clou 

rain 

clou 


Af. 


clou 

fair 

fair 


fno 

fair 

clou 

clou 

clou 

clea 

clou 

clou 

clea 

fair 

fair 

fair 

clou 

clea 


fno 

rain 

clou 

clea 

cle 


clou  o 
clou  o 
fair 
fair 
clouo 
fair 
clou  o 
clou 
clou  o 
clou 
clouo 
fair 
clou 
fair 

fair 
clou 
clea 
clea 
plea 
clea 
clou  o 
rain 
clea 
clea 


Rain 


fn.  D, 


o  053 
O  C27 


C63 

205 

I  10 

197 

262 

402 

1 45 

088 

209 


315 


!94 

062 


o  077 


Total  Depth  2,  409 


Height  at  a  Medium 

Greateft  Height - - 

Lealt  Height  . 


Barom. 
In.  D. 
'  29  4 
•  30  2 

«  28  7 


Ther. 
In.  D. 
10  4 

1 2  8 

8  6 


Hygr. 
In.  D. 

2  1 

3 

‘  S 


VoL.  I, 
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MEDICAL  ESSAYS 


MARCH,  1732. 


j 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

t-h 

j 

t 

Porn- 

Aftn- 

Forn* 

Aftn- 

For1* 

Aft"* 

Forenoon. 

Afternoon. 

\ 

_ 

I.  D. 

F.  D. 

r.  d. 

1.  d. 

I.D. 

r.  o. 

Diredt. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

In.  D. 

I 

29  4 

29  4 

10 

8 

10 

2 

1 

8 

i  2  6 

S.  w. 

4 

w. 

3 

(For 

rain 

0 

067 

!  2 

29  3 

29  3 

9 

1 

9 

3 

2 

3 

I  8 

W. 

3 

w. 

2 

clea 

clea 

0 

032 

3 

29  3 

30  1 

9 

1 

9 

4 

1 

5 

*  4 

N.  w. 

4 

N.  vv. 

2 

clea 

clea 

0 

015 

4 

30  1 

29  9 

8 

9 

10 

9 

1 

7 

1  9 

w. 

2 

W, 

2 

clou 

clou 

— 

5 

29  7 

29  6 

1 1 

2 

1 1 

7 

2 

4 

2  4 

w. 

2 

w. 

2 

clou 

clou 

-  — 

6 

29  6 

29  6 

1 1 

0 

10 

8 

2 

4 

1  6 

w. 

1 

N.  w. 

2 

clea 

rain 

/ 

29  8 

30  0 

9 

8 

10 

6 

1 

9 

1  6 

N.  w. 

1 

E. 

1 

clea 

clea 

0 

021 

8 

29  9 

29  7 

10 

0 

10 

5 

1 

9 

1  8 

E. 

1 

W.  bn. 

2 

fair 

fair 

-  - 

9 

29  5 

29  4 

10 

1 

9 

2 

1 

8 

*  9 

W.  bn. 

2 

N. 

2 

fair 

vari 

-  - 

IC 

29  4 

29  4 

7 

n 

t 

7 

8 

•  1 

5 

1  4 

N.  w. 

3 

N.  vv. 

3 

fno 

clea 

1 1 

29  4 

29  4 

7 

7 

7 

8 

1 

4 

1  4 

N,  w. 

3 

N. ' 

2 

clou 

clea 

0 

O39 

1 2 

29  4 

29  4 

7 

6 

8 

S 

1 

3 

1  2 

w. 

2 

S.  w. 

2 

clea 

clou 

*3 

29  2 

29  3 

9 

A 

1 

9 

3 

2 

2 

1  5 

w. 

2 

N.  e. 

1 

clou 

clea 

M 

29  3 

29  2 

9 

8 

10 

7 

2 

7 

1  7 

S.  w. 

2 

S.  vv. 

1 

clou 

clou 

0 

102 

14 

29  2 

29  3 

10 

1 

1 1 

0 

2 

1 

1  8 

S.  vv 

• 

1 

N. 

i 

fog 

clea 

16 

29  6 

29  6 

10 

6 

10 

5 

2 

2 

2  1 

* 

L-j  • 

1 

E. 

1 

Fog 

rain 

17 

29  6 

29  7 

10 

4 

1 1 

7 

2 

2 

2  4 

-4  . 

1 

S.  w. 

1 

clou 

clou 

0 

O24 

18 

29  6 

1 1 

4 

2 

0 

S.  vv 

• 

1 

rain 

0 

O56 

•9 

29  6 

29  7 

I  z 

5 

13 

4 

2 

3 

1  8 

w. 

2 

w. 

1 

clou 

clou 

20 

29  8 

19  8 

1 2 

9 

»3 

6 

2 

0 

1  8 

w. 

1 

w. 

1 

clea 

clou 

2 1 

29  8 

29  8 

12 

3 

13 

6 

2 

* 

D 

2  0 

w. 

r* 

1 

w. 

fog 

clou 

0 

OI5 

22 

29  9 

29  9 

12 

1 

1 2 

6 

2 

2 

1  6 

w. 

2 

w. 

2 

clea 

clou 

23 

29  9 

29  9 

I  2 

4 

!3 

4 

1 

7 

1  4 

S.  w. 

2 

w. 

2 

clou 

clou 

24 

29  9 

29  9 

13 

0 

1 3 

c 

1 

7 

1  7 

W. 

2 

w. 

2 

clou 

fair 

0 

03I 

2-: 

29  9 

29  8 

IO 

7 

10 

5 

1 

5 

1  2 

w. 

3 

N.  vv. 

3 

fair 

fair 

26 

29  7 

29  7 

9 

5 

10 

1 

•  1 

5 

1  3 

N.  w. 

3 

N.  w. 

3 

clou 

hail 

0 

O^O 

27 

29  6 

29  t 

9 

c 

9 

0 

1 

5 

1  8 

N.  vv. 

2 

N. 

1 

fair 

fno 

0 

030 

2^ 

29  6 

29  5 

9 

4 

9 

7 

1 

8 

1  4 

E. 

1 

E. 

1 

fno 

fair 

20 

2  9  5 

29  5 

9 

4 

9 

5 

1 

7 

1  4 

E. 

2 

E. 

1 

air 

fair 

0 

138 

3C 

29  6 

29 

9 

*7 

/ 

9 

7 

1 

5 

1  5 

E. 

2 

E. 

3 

:lou 

clou 

3 1 

29  5 

29  5 

9 

0 

J 

9 

9 

3 

0 

3  4 

E. 

2 

E. 

2 

rair 

-ain 

0 

173 

Total  Depth  c 

793 

Barom. 

Ther. 

Hygr. 

In. 

D. 

In.  D. 

In.  D. 

Height  at  a 

Medium 

-  29 

6 

10 

4 

1  8 

Greatell  Height  - 

*  30 

1 

13 

6 

3  4 

Dealt  Height  • 

-  z9 

2 

7 

6 

1  2 

and  OBSERVATIONS 


J5 


APRIL,  177,2. 


to 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

Forn. 

Aftn> 

For11* 

Aft 

n. 

Foi 

.n. 

Aft 

n. 

Forenoon. 

Afternoon. 

I.D. 

r.D. 

I.D. 

I.D. 

I.  D. 

r.D. 

Direft. 

fo. 

Direct. 

fo. 

Fo. 

A  f. 

In.  D. 

/ 

1 

29  5 

29 

5 

9 

8 

9 

9 

3 

4 

3 

3 

E. 

2 

E. 

2 

fog 

fog 

0 

193 

2 

29  6 

29 

6 

10 

3 

10 

9 

3 

4 

2 

4 

E. 

2 

E. 

I 

fog 

fog 

0 

°95 

3 

29  6 

29 

5 

10 

9 

1 2 

7 

2 

7 

2 

0 

S.  e. 

1 

S. 

I 

clou 

clou 

0 

070 

4 

29  3 

29 

3 

1 1 

9 

1 2 

4 

2 

3 

1 

9 

S. 

1 

S.  vv. 

2 

rain 

fair 

5 

29  4 

29 

5 

1 1 

7 

13 

2 

1 

9 

1 

6 

S.  w. 

2 

S.  vv. 

I 

fair 

fair 

0 

N 

OO 

O 

6 

29  7 

29 

7 

10 

6 

10 

9 

3 

0 

2 

9 

E. 

2 

E. 

2 

mill 

miff 

7 

29  7 

29 

7 

10 

2 

10 

8 

3 

6 

3 

5 

E. 

2 

E. 

2 

milt 

mill 

8 

29  7 

29 

7 

10 

5 

1 1 

6 

3 

8 

2 

9 

E. 

2 

E. 

2 

mill 

milt 

0 

097 

9 

29  8 

29 

9 

10 

6 

10 

8 

3 

6 

3 

3 

E. 

2 

E. 

2 

mill 

mill 

10 

30  0 

30 

0 

10 

4 

1 1 

0 

3 

3 

2 

5 

E.  b  n. 

2 

E. 

2 

haz 

haz 

1 1 

29  9 

29 

8 

10 

5 

10 

9 

2 

5 

2 

2 

N.  e. 

3 

N.  e. 

2 

vari 

fair 

0 

O 

O 

1 2 

29  6 

29 

5 

10 

6 

1 1 

9 

2 

5 

1 

8 

S.  w. 

2 

N.  e. 

2 

clea 

clou 

*3 

29  6 

29 

6 

9 

3 

9 

5 

1 

6 

1 

5 

N.  w. 

3 

N.w. 

3 

clou 

fno 

0 

35° 

*4 

29  5 

29 

5 

9 

1 

9 

6 

1 

4 

1 

4 

N.  w. 

3 

N.w. 

3 

clou 

clou 

<5 

29  5 

29 

5 

9  9 

10 

9 

1 

3 

1 

2 

N.  w. 

3 

N.  w. 

2 

clea 

clou 

0 

io5 

16 

29  5 

29 

6 

9 

0 

10 

7 

1 

3 

1 

1 

N.  w. 

2 

N.  b  w. 

2 

clea 

clou 

*7 

29  7 

29 

7 

10 

2 

1 1 

3 

1 

n 

a 

1 

2 

N  .be. 

2 

N.w. 

1 

clea 

clea 

18 

29  7 

29 

7 

10 

8 

1 1 

8 

1 

3 

1 

4 

N.  w. 

1 

S.  e. 

2 

clea 

clou 

0 

1 3 1 

l9 

29  7 

29 

7 

10 

6 

10 

1 

1 

5 

1 

9 

S.  e. 

2 

E. 

2 

rain 

rain 

20 

29  7 

29 

6 

10 

5 

10 

8 

2 

4 

2 

0 

E. 

2 

E. 

1 

clou 

clou 

0 

1 19 

21 

29'  6 

29 

6 

1 1 

8 

1 2 

4 

2 

7 

2 

4 

E. 

1 

E. 

1 

fog 

rain 

0 

1 5 1 

22 

29  5 

29 

5 

12 

4 

1 2 

5 

2 

3 

2 

2 

W. 

1 

S.  vv. 

1 

clou 

rain 

0 

209 

23 

29  5 

29 

2 

1 1 

4 

ii 

8 

2 

9 

2 

5 

S.  e. 

1 

S.  e. 

1 

rain 

rain 

24 

29  1 

29 

2 

12 

4 

l3 

4 

2 

1 

1 

6 

S. 

1 

S.  b  w. 

2 

clou 

clea 

0 

568 

25 

29  3 

29 

4 

12 

7 

13 

0 

2 

1 

1 

8 

s. 

2 

E. 

2 

rain 

rain 

0 

*54 

26 

29  7 

29 

7 

10 

2 

1 1 

2 

2 

3 

1 

/ 

E. 

2 

E. 

2 

clea 

clea 

0 

074 

27 

29  8 

29 

8 

10 

6 

1 2 

5 

1 

7 

1 

4 

N.  e. 

2 

N.  e. 

1 

clea 

clou 

-  — 

28 

29  7 

29 

6 

12 

0 

10 

c 

1 

6 

1 

6 

W. 

2 

N.  w. 

2 

clou 

rain 

0 

058 

29 

29  6 

29 

6 

1 1 

2 

10 

c 

2 

c 

2 

2 

N.  e. 

2 

N„.  w. 

3 

clou 

hail 

0 

262 

3c 

29  6 

29 

5 

9 

8 

10 

/ 

1 

5 

i 

6 

W.  b  n. 

3 

W.  i  11. 

3 

clou 

rain 

0 

357 

Total  Depth  3,  106 


Barom. 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D, 

Height  at  a  Medium  — - 

— -  29  s 

0 

OO 

2  1 

Create  ft  Height  - — 

30 

13  2 

3  8 

Leaft  Height  — . 

— —  29  1 

9 

1  1 

i6 


MEDICAL  ESSAYS 


MAY,  1732. 


• 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

We 

ath. 

Rain. 

Forn. 

Aftn. 

For11, 

Aftn. 

I.  D. 

Forn- 

Aftn* 

Forenoon. 

Afternoon. 

I.  D. 

r.  d. 

1.  D. 

I. 

D. 

r.  d. 

Direft. 

fo. 

Dired. 

fo. 

Fo 

Af. 

In.  D. 

I 

29 

5 

29 

4 

9 

5 

9 

1 

2 

5 

2 

5 

S.  e. 

2 

N.  e. 

2 

clou 

rain 

0 

327 

2 

29 

5 

29 

5 

9 

3 

10 

7 

1 

6 

1 

3 

w. 

2 

W.bn. 

2 

clea 

clea 

0 

2*5 

3 

29 

6 

29 

6 

9 

8 

1 1 

6 

1 

4 

1 

1 

W.b  n. 

2 

W.bn, 

2 

clea 

clea 

0 

093 

4 

29 

6 

29 

6 

10 

6 

10 

8 

1 

5 

1 

4 

NT.  w. 

2 

N.w. 

2 

clea 

clea 

-  — 

5 

29 

6 

29 

6 

10 

1 

1 1 

8 

1 

4 

1 

1 

N.  b  e. 

2 

N. 

2 

clou 

clea 

6 

29 

8 

29 

8 

1 1 

1 

12 

0 

1 

3 

1 

0 

N. 

2 

N.  e. 

2 

clea 

clea 

7 

29 

9 

29 

8 

1 1 

9 

*3 

5 

1 

1 

1 

0 

S.  e. 

2 

S.  e. 

2 

clea 

clea 

8 

29 

6 

29 

5 

1 1 

8 

1 2 

9 

1 

6 

7 

E. 

2 

S. 

2 

clou 

rain 

— 

9 

29 

6 

29 

5 

12 

6 

12 

8 

1 

5 

1 

5 

S.  w. 

2 

S.  e. 

2 

clou 

rain 

0 

°99 

10 

29 

4 

29 

4 

12 

7 

1 2 

6 

1 

6 

1 

5 

S. 

2 

S. 

2 

clou 

rain 

1 1 

29 

3 

29 

3 

1 2 

4 

*3 

9 

1 

5 

1 

0 

S.  w. 

3 

S.  w. 

3 

clou 

clea 

0 

173 

12 

29 

2 

29 

3 

12 

7 

12 

5 

1 

5 

1 

5 

w. 

3 

W. 

3 

clea 

rain 

0 

237 

1 3 

29 

5 

29 

5 

12 

2 

1 2 

7 

1 

4 

1 

5 

w. 

2 

s. 

2 

clou 

rain 

0 

192 

14 

29 

4 

29 

4- 

*3 

7 

13 

5 

2 

c 

1 

5 

S.  vv. 

2 

S.  w. 

3 

clou 

rain 

0 

125 

*5 

29 

5 

29 

3 

*3 

5 

*3 

4 

1 

6 

1 

4 

S.  w. 

2 

S. 

3 

clou 

clou 

0 

1 57 

16 

29 

5 

29 

6 

*3 

2 

*4 

3 

1 

4 

! 

3 

S.  w. 

2 

N.  e. 

2 

clou 

clou 

17 

29 

9 

29 

9 

10 

c 

1 1 

3 

1 

2 

I 

5 

E.  b  n. 

3 

E. 

2 

rain 

clou 

0 

298 

18 

29 

9 

29 

9 

10 

9 

1 1 

1 

1 

7 

I 

5 

N.  w. 

2 

N.  w. 

2 

clou 

clea 

0 

064 

*9 

29 

8 

29 

7 

10 

5 

1 1 

1 

1 

3 

I 

3 

N.  vv. 

2 

N.  w. 

2 

clou 

hail 

0 

3*3 

20 

29 

6 

29 

7 

10 

5 

1 1 

8 

1 

5 

I 

5 

N. 

1 

E. 

1 

clou 

clou 

0 

279 

21 

29 

7 

29 

7 

1 1 

5 

‘3 

1 

1 

4 

I 

4 

S. 

1 

S.  e. 

1 

clea 

clou 

22 

29 

7 

29 

/ 

1 2 

2 

*3 

0 

2 

2 

2 

1 

W. 

2 

W.  b.  n. 

2 

rain 

rain 

0 

411 

23 

29 

5 

29 

4 

1 1 

9 

12 

8 

2 

5 

2 

0 

E.  b  f. 

1 

E.  b  f. 

2 

clou 

clou 

0 

*95 

24 

29 

4 

2g 

4 

1 2 

5 

12 

9 

2 

5 

2 

2 

S. 

2 

E. 

2 

rain 

rain 

0 

177 

25 

29 

4 

29 

4 

1 1 

9 

12 

6 

2 

9 

2 

0 

E.£f. 

2 

E. 

1 

clou 

clou 

0 

3°5 

26 

29 

5 

29 

4 

1 1 

8 

12 

8 

2 

5 

I 

9 

E. 

i 

E. 

2 

clou 

clou 

0 

392 

27 

29 

1 

29 

0 

12 

5 

*3 

7 

3 

0 

I 

8 

E. 

2 

s. 

1 

clou 

clou 

0 

185 

28 

29 

c 

29 

1 

13 

*4 

0 

1 

9 

I 

5 

S. 

2 

S. 

2 

clou 

clou 

0 

14c 

29 

29 

2 

29 

3 

*3 

5 

14 

5 

1 

7 

I 

3 

s. 

2 

S. 

2 

clea 

clea 

0 

061 

3° 

29 

5 

29 

5 

»3 

4 

'4 

6 

1 

8 

I 

7 

5.  w. 

2 

S.  w. 

2 

rain 

clou 

0 

094 

3i 

29 

5 

29 

5 

1 2 

6 

[4 

6 

2 

c 

I 

3 

S.  e. 

2 

W. 

2 

clout 

clea 

0 

055 

Total  Depth  4,  627 


Height  at  a  Medium 

Greatell  Height - 

Leaft  Height  — — 


Barom. 

Ther. 

Hygr. 

Jn.  D. 

In.  D. 

In.  D 

29  5 

1 2  2 

1  6 

29  9 

14.  6 

3  0 

29 

9  * 

1  0 

I 
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JUNE,  1732. 


e 


3 

4 


5 


9 

10 

1 1 

1 2 
1 

r4] 

f5 
1 


17 

18 

*9 

20 

21 

22 

23 

24 

2^ 

2? 

28 

29 

30 


Barom. 


For" 


I.  D. 


30  o 
30  o 
29  9 
0J29  9 

29  9 
8  29  8 

29  7 
29  6 
29  7 

29 
329 

29  6 


29  629 
6  29 


629 
29 


29  729 

29  529 
29  429 


30 

30 


Aft" 


I.  D. 


30 

29 

29 

29 

29 

29 

29 


29 

29  7 
6  29 
29 


29  7 


30  1 
30  2 


30  3  3°  3 
3°  3 
3°  3 
30  1 
30  c 


30  2 


Thermom. 

Hygrofc. 

For"* 

Aft"* 

For"* 

Aft"* 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

13  0 

14  0 

*  5 

1  3 

13  0 

14  4 

*  4 

1  1 

13  3 

14  9 

1  3 

t  0 

*3  5 

*5  7 

*  S 

0  7] 

1 5  4 

n>  4- 

1  0 

1  0. 

14  6 

14  6 

1  0 

0  8 

*4  7 

14  8 

1  0 

0  9 

13  7 

l5  2 

1  5 

1  ol 

13  3 

14  1 

*  3 

1  3 

13  2 

2  0 

13  0 

13  4 

1  9 

1  2] 

^3  4 

14  6 

*  4 

1  3 

13  1 

12  7 

3  * 

1  61 

1 2  0 

*3  6 

2  0 

1  4] 

12  9 

1 3  7 

1  6 

1  31 

12  3 

*4  5 

2  0 

1  3] 

'3  4 

*4  7 

*  4 

1  5 

13  5 

*4  5 

1  5 

1  2 

13  8 

■3  3 

*  7 

2  0 

13  2 

*4  5 

1  7 

1  2 

13  7 

'3  8 

1  4 

1  5 

*3  4 

*4  4 

1  7 

1  5 

14  1 

*4  5 

*  7 

1  4 

14  2 

*4  3 

1  5 

1  5 

14  7 

*4  7 

*  7 

1  6 

13  9 

4 

2  4 

1  3 

lS  0 

15  9 

1  4 

1  3 

*4  3 

*5  5 

2  3 

1  6 

14  6 

13  0 

1  8 

*  4 

,14  7 

15  6 

1 5 

1-2 

** 

1 

Wind. 


Forenoon. 


Afternoon. 


Direct.  ifo. 


VV. 


w. 


Direft.  fo 


N.e. 
N.  vv. 
N.  w. 
S.  w. 
S.  w. 
W. 
N.e. 
E. 

E. 

N.  e. 
W. 

N.  e. 
N.  w. 
W. 

W. 

W. 

W. 

E. 

W. 

W. 

N.  e. 
N.  e. 
E, 

E. 

E. 

E. 

E. 

W. 

W. 


Weath. 


Fo. 


clea 
clea 
clea 
cleac 
clea 
cleac 
clou 
clea 
clea 
clou 
clou 
clea 
clou 
clou 
clou 
rain 
clou 
clou 
rain 
clea 
clou  I 
clea 
clou 
clea 
low 
fog 
clea 
low 
low 
clea 


clea 

clea 

clea 

lea 

clou 

clea 

clea 

clea 

clea 


Af. 


clea 

rain 

clea 

clou 

elea 

clea 

rain 

clea 

rain 

clea 

ow 

clou 

clea 

clea 

clea 

clea 

clea 

clea 

clea 

clou 


Rain. 


In.  D. 


0  043 


o  615 
o  052 

o  i6y 


o  244 


o  075 


Total  Pep th  1,  196 


Height  at  a  Medium 

Greateft  Height - 

Lealt  Height  - - 


Barom. 

Ther. 

Hvgr. 

In.  D. 

In.  D. 

In.  D. 

29  8 

14  I 

t  4. 

30  3 

1 5  9 

3  1 

29  4 

12  0 

0  7 

3 
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JULY,  1732. 


5 

Barom. 

Thennom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11' 

Aftn- 

For11, 

Aft 

T. 

For 

n. 

Aft 

rw 

Forenoon. 

Afternoon. 

r.D. 

r.D. 

r.  d. 

I.  D. 

r.  d. 

I.  D. 

Dirett. 

fo. 

Direft. 

fo. 

Fo. 

Af. 

In.  D. 

I 

30  1 

30  1 

i4  4 

*5 

5 

1 

7 

1 

2 

N.  w. 

2 

N.w. 

1 

clou 

clea 

0 

045 

2 

30  0 

29  8 

15  0 

l5 

3 

1 

3 

1 

2 

N.  w. 

2 

W. 

3 

clea 

low 

3 

29  6 

29  7 

13  4 

13 

7 

1 

4 

1 

0 

W. 

3 

N. 

2 

clea 

clea 

4 

29  7 

29  7 

12  5 

r4 

3 

1 

1 

0 

9 

W. 

3 

N.w. 

2 

clea 

clea 

5 

29  8 

29  8 

13  0 

'5 

3 

1 

1 

1 

1 

N.w. 

1 

N.  w. 

1 

clea 

clea 

6 

29  8 

29  8 

14  4 

1 5 

5 

1 

8 

1 

3 

W. 

1 

W. 

2 

low 

fog 

n 

/ 

29  6 

29  6 

15  2 

16 

1 

1 

6 

1 

4 

S.  vv. 

3 

S.  w. 

2 

low 

low 

8 

29  4 

29  5 

i5  4 

1 5 

1 

1 

3 

1 

0 

S.  vv. 

3 

S.  w. 

3 

low 

clea 

9 

29  s 

29  4 

14  4 

!5 

1 

1 

4 

1 

2 

S.  w. 

1 

S.  vv. 

1 

low 

low 

JO 

29  3 

29  2 

13  4 

12 

7 

1 

6 

1 

8 

S.  w. 

2 

E. 

2 

clea 

g.ra 

1 1 

29  3 

29  3 

12  3 

13  9 

2 

5 

1 

3 

W. 

2 

W. 

2 

low 

clea 

0  685 

1 2 

29  4 

29  4 

i3  3 

13 

7 

j 

7 

1 

6 

w. 

1 

N.  e.' 

1 

clea 

cleao 

*93 

13 

29  3 

29  3 

11  7 

12 

6 

3 

2 

3 

6 

N.  c. 

1 

N.  e. 

2 

clea 

clou 

H 

29  4 

29  5 

12  7 

13 

2 

3 

1 

2 

9 

S.  e. 

2 

S.  e. 

2 

clou  clou 

0 

367' 

*5 

29  7 

29  8 

13  6 

>5 

2 

2 

2 

2 

0 

S.  e. 

2 

S. 

2 

ram 

'low 

16 

29  9 

29  9 

14  8 

*5 

4 

2 

0 

1 

7 

S. 

1 

E. 

0 

low  clea 

l7 

29  9 

29  9 

H  3 

*5 

3 

1 

8 

1 

6 

N.  w. 

1 

N.  w. 

2 

clealclea 

18 

29  9 

29  9 

1 3  4 

*4 

3 

1 

6 

1 

6 

N.  w. 

2 

N.  e. 

2 

clea  clou 

1 

*9 

29  9 

29  9 

*3  5 

14 

7 

1 

9 

1 

5 

N.e, 

2 

N.  e. 

2 

cleajclea 

20 

29  9 

29  8 

13  8 

*4 

7 

1 

7 

1 

6 

W. 

2 

W. 

2 

cleajclou 

21 

29  6 

29  5 

*4  3 

»5 

4 

2 

1 

1 

8 

S.  w. 

2 

w. 

2 

rain 

clou 

0 

632 

22 

29  6 

29  6 

12  6 

*3 

7 

3 

0 

2 

$ 

w. 

2 

E. 

2 

low 

low 

0 

140 

23 

29  2 

29  5 

12  4 

1 2 

5 

3 

3 

2 

3 

N. 

3 

N.w. 

2 

g-ra 

clea 

24 

29  6 

29  7 

12  3 

1 3 

6 

2 

2 

1 

7 

N.  b  w. 

2 

W.b  n. 

2 

clea 

clea 

0 

273 

25 

29  8 

29  8 

13  c 

!4 

2 

1 

9 

1 

W.  £n. 

2 

N.  e. 

1 

clea'clea 

26 

29  8 

29  8 

*3  3 

13 

4 

1 

6 

1 

6 

N.  vv. 

2 

N. 

1 

clea'clou 

0 

642 

27 

29  7 

29  7 

13  c 

H  9 

1 

8 

1 

5 

N. 

1 

S.  w. 

1 

cleaclou 

28 

29  7 

29  7 

1  3  9 

14 

3 

1 

5 

1 

3 

W. 

2 

W. 

2 

cleaclea 

0 

V57 

29 

29  8 

29  8 

*3  9 

14  4 

1 

6 

1 

2 

W.  b  n. 

2 

w. 

1 

clea  clou 

0 

026 

3° 

29  7 

29  7 

[4  3 

14 

3 

2 

5 

2 

5 

W.  b  n. 

2 

W.  bn. 

2 

clou  clou 

31 

29  6 

29  7 

13  6 

*4 

2 

1 

1 

1 

1 

W.  b  n. 

2 

N.w. 

1 

clea  clea 
1 

0 

039 

Total  Depth  3,  199 


Barom. 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

Height  at  a  Medium  — 

29  7 

13  9 

1  7 

Greatell  Height - 

-  30  1 

16  1 

3  6 

Leah  Height  - - 

-  29  2 

11  7 

O  9 

and  OBSERVATIONS. 
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AUGUST,  1732. 


r 

I 


( 

* 

d 

Barom. 

Tliermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For"* 

Aft 

n. 

For 

•n . 

Aft 

n. 

For11, 

Aftn- 

Forenoon. 

Afternoon. 

• 

I.  D. 

I.  D. 

I.  D. 

I.D. 

I. 

D. 

I.. 

D 

Diredt. 

fo. 

DiredF 

fo. 

Fo. 

Af. 

In.  D. 

I 

!29  8 

29 

8 

T3 

O 

*3 

9 

1 

2 

1 

1 

N.  w. 

0 

N.*  e. 

1 

clea 

clea 

—  — 

;  2  2Q  Q 

29 

9 

13 

I 

14 

1 

1 

6 

1 

z 

S.  w. 

1 

N. 

1 

clea 

clea 

— 

D 

3°  0 

30 

0 

13 

5 

H 

8 

1 

5 

1 

3 

N..W- 

1 

N. 

1 

clea 

clea 

:4'3°  0 

30 

0 

1 3 

7 

»4  9 

1 

6 

1 

1 

S. 

1 

S.  e* 

1 

clea 

clea 

■ 

5 

30  0 

29 

9 

*3 

9 

J5 

6 

1 

5 

1 

1 

S.  e. 

1 

S.  e. 

0 

cl^a 

clea 

—  — 

6.30  0 

30 

0 

*3 

7 

*4  4 

2 

5 

1 

S 

E. 

1 

E. 

1 

clou 

clea 

7,29  9 

29 

9 

13 

8 

*3 

0 

2 

3 

1 

7 

S.  e. 

0 

S.  e. 

1 

fog 

clea 

8,29  8 

29 

6 

r3 

0 

*4 

6 

2 

5 

1 

4 

W. 

1 

W. 

2 

ovv 

clea 

9 

29  «; 

29 

5 

*3 

2 

‘3 

6 

2 

0 

1 

9 

W. 

2 

E. 

0 

clou 

clou 

10 

29  5 

29 

9 

12 

2 

13 

3 

1 

7 

1 

1 

N.  w. 

2 

N.  w. 

2 

clou 

clou 

1 1 

29  6 

29 

7 

1 1 

9 

1 1 

5 

1 

4 

1 

4 

N .  vv. 

2 

E. 

2 

clou 

clou 

12 

29  5 

29 

4 

1 2 

0 

1 2 

9 

1 

4 

1 

5 

S.  vv. 

0 

W. 

1 

clou 

low 

0  365 

l3 

29  3 

29 

3 

12 

5 

1 2 

0 

2 

0 

3 

1 

N.  e. 

1 

N.  e. 

2 

ovv 

g.ra 

H 

29  5 

29 

5 

1 1 

7 

12 

7 

3 

4 

2 

0 

N.e. 

1 

N.w. 

1 

clou 

clea 

'5 

29  6 

29 

5 

1 2 

0 

*3 

2 

2 

1 

1 

5 

W.  b  f. 

2 

W. 

2 

clea 

clea 

16 

29  6 

29 

6 

12 

1 

13 

4 

1 

7 

1 

3 

W.i{. 

1 

w. 

2 

clea 

clea 

*7 

29  7 

29 

7 

1 2 

3 

14 

0 

1 

7 

1 

2 

N.  w. 

1 

w . 

1 

clea 

clou 

18 

29  7 

29 

6 

1 3 

5 

H 

9 

1 

6 

1 

6 

S.  vv. 

2 

s. 

2 

clea 

clou 

*9 

29  5 

29 

5 

H 

0 

14 

3 

1 

9 

1 

5 

N.  w. 

2 

W.  in. 

2 

clou 

clea 

20 

29  6 

29 

9 

1 3 

6 

14 

0 

2 

0 

2 

0 

S.  w. 

1 

s. 

2 

rain 

clou 

0  432 

21 

29  4 

29 

5 

*4 

5 

*5 

0 

8 

1 

6 

S.  w. 

2 

S.  vv. 

2 

clou 

clea 

22 

29  7 

29 

7 

1 2 

2 

1 2 

7 

1 

8 

1 

5 

N.  e. 

2 

E.  b  n. 

2 

clou 

clea 

23 

29  6 

29 

5 

12 

4 

13 

5 

1 

8 

1 

7 

E.. 

! 

S.  w. 

0 

rain 

rain 

24 

29  8 

29 

9 

1 2 

5 

13 

7 

2 

1 

1 

3 

W. 

2 

W. 

2 

clea 

clea 

25 

29  9 

29 

8 

*3 

9 

H 

2 

1 

5 

1 

5 

S.  vv. 

I 

S.  vv. 

2 

clea 

rain 

26 

29  7 

29 

7 

*4 

6 

13 

6 

1 

7 

2 

0 

S.  vv. 

2 

W. 

2 

clou 

rain 

27 

29  9 

3° 

c 

1 2 

6 

13 

7 

1 

8 

1 

2 

W.  b  n. 

2 

W.  b  n. 

2 

clea 

clea 

28 

31  0 

3i 

c 

12 

4 

13 

0 

1 

5 

1 

3 

N.  vv. 

O 

N.e. 

2 

clou 

clea 

2Q 

31  0 

30 

I 

1 1 

6 

12 

4 

1 

5 

1 

4 

N.  e. 

I 

E. 

1 

clea 

clea 

3r 

30  0 

30 

c 

12 

6 

l4 

2 

1 

8 

1 

5 

S.  w. 

I 

W. 

1 

clea 

clea 

3’ 

30  c 

1 2 

7 

!(  . 

1 

5 

• 

W. 

2 

clea 

0  828 

Total  Depth  i,  625 


Barom. 

Ther. 

Hygr. 

• 

In. 

D. 

In. 

D. 

In. 

D. 

Height  at  a  Medium - 

29 

9 

13 

3 

1 

6 

Greateft  Height  - - 

3i 

1 

*5 

6 

3 

4 

Leall  Height  - - - 

29 

3 

1 1 

5 

1 

1 

to  MEDICAL  ESSAYS 


SEPTEMBER,  1732. 


Barom. 

Therm  om 

Hygrofc. 

Wind. 

Wpat-fi 

0 

For11- 

Aftn. 

For11, 

Aftn. 

For11- 

Aft" 

Forenoon. 

Afternoon. 

■yz 

I.  D. 

I.  D. 

I.  D. 

I.D. 

I.D. 

I. 

D 

Direft. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

;  I 

30  2 

30 

2 

1 2 

3 

*4 

0 

'i  6 

I 

3 

N.w. 

1 

N.  w. 

1 

clea 

clea 

2 

30  2 

3° 

3 

12 

4 

H 

2 

2  0 

I 

4 

N.  e. 

1 

N.  e. 

1 

clea 

clea 

3 

30  3 

30 

3 

12 

12 

7 

2  5 

2 

5 

E. 

1 

E. 

1 

mill 

mill 

!  4 

30  2 

3° 

1 

1 1 

7 

13 

6 

2  7 

I 

8 

N. 

0 

N. 

1 

milt 

miff 

5 

30  1 

3° 

0 

12 

2 

*3 

3 

2  9 

2 

6 

N.  e. 

0 

N.  e. 

1 

mil 

mill 

6 

2q  8 

29 

7 

1 2 

6 

H 

2 

2  0 

I 

4 

S.  w. 

2 

W. 

2 

clea 

clou 

7 

2Q  8 

29 

9 

12 

8 

1 3 

6 

*  9 

I 

6 

E. 

0 

E. 

0 

clou 

clou 

3 

29  7 

29 

6 

13 

n 

0 

H 

6 

1  9 

I 

5 

S.  e. 

1 

S.  w. 

0 

clou 

clea 

f  9 

29  5 

29 

9 

13 

9 

1 2 

7 

1  7 

I 

8 

S.  w. 

0 

S.  w. 

1 

clou 

clou 

|io 

29  5 

29 

2 

12 

7 

1 3 

6 

1  7 

I 

G 

S.  vv. 

1 

S.  w. 

3 

clou 

low 

1 1 

29  2 

28 

6 

13 

0 

1 2 

5 

1  6 

I 

6 

S.  vv. 

3 

S.  w. 

4 

clea 

ftor 

f  2 

28  8 

29 

0 

1 2 

1 

1  z 

1 

1  6 

I 

4 

W. 

3 

N.  w. 

2 

clou 

clea 

2$  8 

28 

9 

10 

5 

1 1 

7 

1  8 

I 

6 

w. 

2 

W. 

2 

clea 

clou 

l4 

29  1 

29 

a* 

10 

8 

1 2 

1 

1  5 

I 

1 

N .  Jw. 

2 

N.w. 

3 

clea 

clou 

1 5 

28  9 

2  8 

8 

1 1 

8 

1 1 

5 

*  3 

I 

5 

S.  w. 

2 

S.  w. 

2 

rain 

rain 

16 

29  5 

29 

6 

10 

3 

1 1 

6 

1  5 

I 

1 

N. 

1 

W. 

2 

air 

fair 

17 

29  0 

29 

0 

1 1 

8 

10 

7 

1  7 

I 

5 

N.  w. 

2 

w. 

3 

-*  • 

fair 

c  9 

fair 

18 

28  9 

29 

1 

1 1 

5 

1 1 

4 

1  8 

I 

8 

W. 

3 

w. 

2 

»•  • 
fair 

fair 

49 

29  3 

29 

4 

10 

8 

10 

8 

2  0 

I 

7 

w. 

1 

w. 

1 

• 

fair 

fair 

20 

29  7 

10 

3 

1  8 

w. 

1 

fair 

21 

29  5 

29 

6 

1 2 

8 

*3 

0 

1  6 

I 

3 

w. 

4 

w. 

4 

ftor 

ftor 

22 

2Q  8 

29 

7 

1 1 

8 

12 

6 

»  5 

I 

6 

S.  w. 

2 

S.  w. 

2 

clou 

clou 

23 

29  7 

1 1 

5 

2  0 

w. 

1 

clou 

24 

29  6 

29 

l 

1 3 

2 

13 

7 

2  i 

2 

1 

S.  w. 

0 

S.  w. 

0 

clou 

rain 

,25 

29  8 

3° 

0 

1 2 

3 

13 

1 

2  1 

I 

5 

w. 

2  jW. 

0 

fair 

r  9 

fair 

26 

30  2 

30 

3 

1 1 

8 

1 1 

9 

2  0 

I 

7 

S.  e. 

0 

E. 

1 

~  . 
fair 

C  9 

fair 

27 

30  2 

50 

c 

1 1 

8 

1 2 

4 

1  7 

I 

5 

E. 

1  , 

S.  e. 

2 

clou 

clou 

28 

29  9 

29 

9 

1 1 

4 

1 2 

1 

1  5 

I 

5 

S.  e. 

1 ! 

S.  e. 

1 

clou 

clou 

29 

30  1 

30 

1 

50 

5 

1 1 

9 

1  7 

I 

5 

S.  e. 

0 

S  e. 

1 

fair 

air 

30 

30  2 

50 

2 

O 

/ 

8 

1 1 

2 

1  6 

I 

4 

8.  e. 

o 

S.  e. 

1 

fair 

air 

Rain. 


Tot^l  Depti! 


Barom. 

Ther. 

In. 

D. 

In.. 

D. 

Height  at  a  Medium - 

29 

6 

1 2 

2 

Greateft  Height - 

3° 

3 

*4 

6 

Leak  Height  — - - 

-  23 

3 

9 

8 

Hygr. 
In  D. 

1  7 

2  9 


The  Regifter  of  Rain  was  not  kept  this  Month. 
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OCTOBER,  1732, 


o 


Barom. 


Forn 


I.  D. 


30 
29 
29 
29 
29 
29 
29 
8)29 

9j29 

IO  29 


1  I 
I  2 

1 3 
*4 

*5 

16 


29 
29 
29 
29 
29 
29 
29 
18  29 


>9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


29 

29 

?9 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 


4 

Q| 

o 

4 

5 

4 

5 
/ 

6 

i 

5 
7 

4 

6 


Aftn 


I.  D 


30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

29 
29 

29 
29 

28 

29 
29 
29 
29 

29 

29 
29 

9 
29 

29 

29 
29 

8  29 


Thermom 


For11 


I.  D 


29  910 


10 

10 

IO 
i  o 

9 

9 

10 

1 1 

12 
1 1 

10 

1 1 
IO 

10 

1 1 

10 

1 1 
IO 
IO 
IO 

10 

1 1 

10 

1 1 
1 1 

I  2 

I I 
1 1 

9 

IO 


Afr1 


I.  D. 


1 1  1 
11  3 

FO  7 

10  9 
i  r  2 

1 1  o 
11  4 

11  9 

12  7 

1 1  6 


11 
1 1 

1 1 

10 

12 

"  3 

11  81 

10  6 

11  4 

10  7 

1 1  1 
11  6 
11  4 

11  5 

11  8 

12  3 
1 1  6 
10  6 
10  4 
10  5 
10  7 


Hygrofc. 


Fotn 


r.  d. 


Height  at  a  Medium 

Greateft  Height - 

Leaft  Height  - - 


1 

1 

1 

3 

2 

2 

2 

2 

2 

2 

1 

2 
2 
2 
2 
2 
2 
2 

2 

3 
2 

2 

2 

3 

3- 

2 

3 
2 
2 
2 
2 


4 

5 

5 

o 

4 

3 

o 

? 

3 

o 

9 

2 

5 

2 

7 

5 

3 

1 

1 

o 

9 

3 

5 
7 

9 

6 

6 

6 

4 

5 

4 


Aft 


I.  D 


1 

1 

2 
2 
2 

1 

2 
2 
1 

1 

2 
2 
2 
2 
2 
2 
2 
2 

2 

3 
2 

2 

3 
3 

3 

2 

3 
2 

2 

2 

2 


Wind. 


Forenoon. 


Direft, 


fo 


3  S.  e. 
6  S.  e. 

6 

4 


o'S 
8  S 


N.e. 
w. 

.  vv. 
e. 
w. 


S. 

N 


w. 

S.  e. 

S.  \v. 

S.  w. 

S.  w. 

S.  b  w. 
S.  \v. 

S.  w. 

S.  w. 

3  S.  w. 

N.  w. 
c  S.  e. 

S.  w. 

S.  e. 

9  N.  c. 

9  S.  e. 
e. 

S.  e. 
W. 

W. 

w. 

w. 


9s 


I 

I 

r 

1 

1 

i 

1 

1 

1 

2 
2 
o 
o 

1 

1 
o 

2 

O 

o 

I 

I 

1 

2 
I 
I 

1 

2 


Afternoon. 


Direct.  'fo 


S.  e. 

E. 

N.  e. 

W. 

E 

W.  bn. 

S.  e. 

S.  w. 

S.  b  W. 
W. 

S.  w. 

S.  b  e. 
W. 

S.  b  w. 
S.  b  w. 
S.  vv. 

S.  w. 

S.  vv. 

E. 

N.e. 

S.  e. 

S.  w. 

E. 

N.  e. 

S.  e. 

S.  e. 

S.  e. 

W. 

1  ;N.  w. 

1  jW. 

o  iS.  w. 


Weath. 


Fo. 


/"  • 

air 

clou 

clou 

lair 

fair 

clea 

rain 

fair 


Af 


fog 

clou 

rain 

clou 

rain 

clea 

rain 

clou 


fair  fair 
fair 
clou 
rain 


fair 
fog 
1  jfog 
clou 
faii- 
clou 
faii- 
clou 
fair 
fog 
clou 
clou 
clou 
fair 
rain 

foS 

tair 
fog 
clou; 
fair 
clou 
clou 


ram 

fair 

clou 

rain 

iclou 

clou 

clou 

clou 

fair 

clou 

clou 

rain 

fog 

fail 

fog 

fair 

fair 

clou 

clou 


Rain. 


In.  D 


o  062 


o  213 


685 


426 


O  395 


o  530 


0  212 


Total  Depth  2,  523 


•  ”  ■  1  'V 

VOL.  I, 


Barom.  1 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

29  3 

11  1 

2  4 

3°  1 

1 2  7 

3  9 

28  9 

9  5 

H  3 

D 
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MEDICAL  ESSAYS 


NOVEMBER,  1732. 


•1 

Barom. 

Thermom.j  Hygrofc. 

Wind. 

For 

n. 

Aft 

n* 

For11- 

Aft 

n . 

For11* 

Aftn* 

Forenoon. 

Afternoon. 

I.D. 

L  D. 

L  D. 

I.D. 

r.  d. 

I.  D. 

Diredt. 

fo. 

Diredh 

fo 

I 

29 

9 

29 

9 

9 

9 

IO 

3 

2 

1 

2 

3 

S. 

0 

S. 

0 

2 

29 

9 

30 

0 

10 

0 

9 

5 

2 

3 

2 

1 

S.  e. 

2 

S.  e. 

,  1 

.  3 

30 

1 

30 

1 

9 

4 

10 

0 

2 

2 

2 

2 

S.  e. 

1 

S.  e. 

,  ! 

4 

3° 

1 

30 

1 

9 

5 

9 

7 

2 

2 

2 

2 

S.  e. 

1 

S.  e. 

I 

5 

30 

1 

3° 

1 

8 

3 

9 

0 

2 

2 

2 

3 

S.  w. 

0 

S.  vv. 

0 

6 

30 

2 

3a 

2 

8 

2 

9 

6 

2 

4 

2 

1 

S.  w. 

0 

S.  w. 

O 

7 

3° 

2 

3° 

3 

9 

3 

9 

4 

2 

8 

2 

8 

S.  w. 

2 

S.  w. 

0 

i  8 

30 

3 

30 

3 

8 

7 

9 

2 

3 

1 

3 

3 

W. 

1 

W. 

I 

9 

3o 

2 

30 

1 

9 

7 

9 

9 

3 

2 

3 

0 

w. 

1 

VV. 

0 

JO 

30 

0 

29 

/ 

9 

9 

9 

9 

3 

0 

2 

9 

w. 

0 

vv. 

:  0 

1 1 

29 

6 

29 

T* 

5 

9 

i 

9 

5 

2 

8 

2 

8 

s. 

1 

S.  e. 

I 

12 

29 

6 

29 

/ 

IO 

4 

IO 

5 

2 

9 

2 

6 

S.  e. 

1 

S. «. 

I 

1 3 

29 

7 

29 

7 

10 

9 

IO 

2 

2 

9 

2 

7 

S  «. 

1 

S.  e. 

2 

M 

29 

8 

29 

9 

9 

5 

9 

7 

3 

5 

3 

4 

S.  e. 

2 

N.  w. 

2 

*5 

29 

8 

29 

8 

8 

n 

t 

8 

4 

2 

3 

2 

0 

N.  b  w. 

3 

N.  b  w. 

2 

16 

29 

7 

8 

29 

8 

9 

1 

8 

7 

2 

0 

1 

8 

N.e. 

3 

N. 

3 

29 

29 

4 

8 

3 

9 

s 

1 

8 

1 

7 

w. 

2 

W.if. 

2 

18 

29 

5 

29 

5 

7 

2 

7 

4 

1 

9 

1 

9 

N.  w. 

1 

N.  w. 

I 

•9 

29 

4 

29 

5 

6 

7 

7 

7 

2 

0 

1 

8 

Nr  W. 

1 

N.  w. 

3 

2<~ 

29 

8 

29 

9 

7 

5 

8 

3 

1 

91 

1 

/ 

N.  w. 

1 

N.  w. 

2 

2  I 

30 

0 

30 

0 

7 

4 

9 

0 

2 

0 

2 

0 

N.  vv. 

0 

S. 

1 

-22 

30 

1 

3° 

2 

10 

5 

IO 

6 

2 

9 

3 

b. 

1 

s. 

w. 

0 

23 

30 

3 

30 

4 

IO 

4 

IO 

4 

3- 

d 

2 

9 

VV. 

1 

1 

,2t 

30 

4 

30 

4 

IO 

4 

9 

9 

2 

*-» 

/ 

2 

7 

N.  vv. 

1 

vv. 

1 

z; 

30 

4 

30 

A 

9 

9 

9 

6 

2 

9 

2 

9 

w. 

1 

w. 

1 

'26 

30 

3 

30 

2 

IO 

1 

10 

4 

2 

9 

2 

/ 

w. 

1 

w. 

1 

27 

30 

0 

3° 

I 

IO 

3 

9 

> 

2 

8 

2d 

5 

9 

w. 

1 

N.  3  w. 

1 

2b 

30 

? 

30 

I 

7 

4 

8 

3 

2 

c 

I 

N.  b  w. 

1 

N.  b  w. 

2 

2  9 

29 

8 

29 

8 

9 

0 

IO 

5 

r* 

> 

2 

5 

W.  b{. 

3 

W.  £  f. 

3 

3C 

29 

7 

29 

9 

9 

0 

9 

? 

id 

1 

4 

.  2 

1 

w. 

I2 

w. 

2 

^ _ 

Weath. 

* 

I 

Rain. 

Fo. 

Af. 

In.  D. 

fair 

fair 

clou 

clou 

fog 

fog 

clou 

clou 

clou 

fair 

fair 

fair 

fair 

fog 

fog 

fog 

fog 

fog 

0  025 

fog 

fog 

clou 

fair 

fog 

fog 

rain 

fog 

0  075 

clou 

clou 

0  257 

clou 

clou 

0  °33 

fair 

fair 

fair 

fair 

: 

fair 

fair 

fair 

fair 

clou 

clou 

fair 

clou 

0  012 

clou 

clou 

clou 

clou 

0  oot 

fair 

fair 

Tiir 

fair 

fair 

fair 

0  008 

fair 

fair 

* 

fair 

fair 

clou 

clou 

clou 

clou 

Total  Depth  o>  415 


Height  at  a  Medium 

Greateft  Height - - 

Leah  Height  - — 


Barom. 

Ther. 

Hygr 

In.  D. 

In.  D. 

In.  D 

29  8 

9  3 

2  4 

3°  4 

10  6 

3  5 

29  4. 

7  2". 

1  4 

mmmmm 
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DECEMBER,  1732. 


Day.  j 

Barom. 

Therinom. 

Hygrofc. 
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2 

24 

29 

3 

29 

2 

9 

6 

i  2 

1 

3 

1 

2 

6 

S.  e. 

2 

S.  e. 

2 

25 

29 

3 

29 

4 

u 

3 

12 

5 

2 

8 

1 

* 

8. 

1 

S. 

1 

26 

29 

4 

29 

3 

10 

3 

10 

3 

3 

9 

3 

4 

E. 

2 

E. 

2 

27 

29 

4 

29 

4 

1 1 

3 

1 2 

4 

3 

5 

2 

3 

i>. 

1 

S. 

1 

28 

29 

5 

29 

5 

12 

0 

12 

4 

2 

5 

2 

2 

S.  e. 

1 

S.  e. 

2 

29 

29 

6 

29 

7 

1 1 

0 

1 1 

4 

3 

0 

3 

2 

E. 

2 

E. 

2 

3° 

29 

9 

29 

9 

10 

5 

IO 

2 

2 

8 

•2 

9 

E.  b  n. 

2 

E.  h  n. 

2 

31 

29 

9 

1 1 

5 

2 

6 

E.  b  n. 

E.  b  n. 

0 

Weath. 

•  V 

Rain. 

* 

Fo. 

Af.  'in.  D. 

i 

clou 

clouo  035 

clou 

fair  jo  073 

fair 

i*  * 

rair 

0  042 

fair 

fair 

fair 

fair 

fair 

fair 

0  100 

rain 

clou 

0  072 

fair 

clouo  254. 

fair 

fair  jo  050 

cIg'- 

fno 

fair 

cloujo  15 1 

rain 

clou! 

haz 

hazjo  006 

haz 

fair 

haz 

clou 

0  194. 

fno 

raino  210 

haz 

rain 

'  ij 

fair 

clouo  292 

fair 

haz 

fno 

clou 

fair 

fair 

0  520 

clou 

haz 

clou 

rain 

0  1 1 8 

rain 

fair 

0  070 

fair 

fair 

0  130 

mill 

mill 

0  054 

fair 

clou 

clou 

clou 

haz 

rain 

clou 

fair 

fair 

0  177 

Total  Depth  2,  638 


Height  at  a  Medium 
Greatefl:  Height  -  ■■ 
Dealt  Height  — 


Barom. 

Ther. 

In.  D. 

In.  D. 

29  6 

9  9 

30  2 

12  5 

29  1 

7  4 

Hygr. 
In.  D. 

2  4 

3  9 

1  5 


and  OBSERVATIONS. 


2  7 


APRIL,  1733. 


Hygrofc. 

Wind. 

Weath. 

Rain. 

For11* 

Aftn' 

Forenoon. 

Afternoon. 

I.  D. 

I.D 

DiredL 

fo. 

Dired. 

fo. 

Fo 

Af. 

In 

.  D. 

2  9 

2 

6 

N.e. 

1 

N.e.  1 

0 

mifi 

milt 

•2  4 

1 

7 

Nf. 

i 

N. 

0 

clou 

fair 

1 

1 

*7 

/ 

N.  w. 

2 

N.  w. 

1 

fair 

clou 

2  8 

2 

9 

N. 

0 

N. 

2 

mifi 

mift 

1  8 

8 

N.  e. 

1 

N. 

1 

mift 

fair 

1  7 

1 

5 

S.  w. 

1 

N. 

1 

fair 

fair 

1  8 

1 

5 

S.  w. 

0 

S.  w. 

1 

fair 

fair 

1  6 

1 

8 

S. 

2 

S.  w. 

1 

clou 

driz 

r 

1  8 

1 

4 

W.bL 

2 

W. 

2 

fair 

fair 

1  5 

1 

5 

S.  w. 

3 

S.  w. 

1 

fair 

clou 

1  6 

1 

6 

S.  w. 

2 

s. 

2 

fair 

clou 

0 

023 

1  7 

1 

7 

s. 

2 

s. 

2 

clou 

clou 

1  7 

2 

1 

8.  e. 

1 

E. 

1 

fair 

fog 

2  3 

1 

9 

S.  e. 

2 

S.  e. 

2 

clou 

clou 

0 

055 

2  0 

2 

5 

E. 

1 

E. 

2 

fair 

clou 

3  0 

2 

4 

N.e. 

2 

N.e. 

2 

fair 

fair 

2  9 

2 

7 

N.  e. 

3 

N.  e. 

2 

fog 

0 

°73 

3  0 

3 

7 

N.  e. 

2 

N,  e. 

3 

fog 

rain 

3  4 

2 

1 

S. 

2 

S. 

1 

clou 

fair 

0 

00 

2 

1 

s. 

1 

W, 

1 

clou 

rain 

2  1 

2 

0 

S.  w. 

1 

E. 

i 

fair 

fair 

2  0 

2 

1 

E. 

2 

E. 

2 

fair 

clou 

2  3 

3 

5 

N.  e. 

2 

N.e. 

3 

clou 

clou 

2  6 

2 

0 

N.  e. 

3 

N.  e. 

2 

clou 

fair 

0 

262 

2  0 

1 

7 

N.e. 

2 

N.  e. 

2 

fair 

clou 

1  8 

1 

6 

N.  e. 

2 

N.  e. 

2 

fair 

fair 

0 

095 

1  8 

1 

4 

N. 

2 

N. 

1 

fair 

clou 

2  c 

2 

c 

N.  e. 

2 

N.  e. 

1 

clou 

clou 

1  0 

1 

4 

N.  w. 

2 

N.  vv. 

2 

fair 

fair 

1  6 

1 

5 

E. 

1 

E. 

1 

clou 

clou 

0 

123 

Barom.  Thermom. 


For11 


I.D 


29 

2-2Q 

3!3° 


30 

30 


6(3°  * 

i  7|29  9 


8.29  629  5 

9.29  629  6 
10I29  629  6 

'29  629  5 


11 

1 2 

13 

14 

15 

16 

17 


i5 

20 

21 

22 

23 

24 


26 


29 

3c 


29  5 
29  4 
29  4 


29  829 


30  o 


18  29  5 

29  3 
29  7 

29  9 


29  7 
29  9 

29  9 

3°  o 
S  30  c 

30  1 
30  2 


Aftn' 


I.  D 


I.D 


29  9 

29  9 

30  o 
30  1 
30  1 

29  9 
29  8 


For11 


1 1  2 

12  5 
12  o 
10  8 


Aft" 


6 

7 


12 

12 

13  o 
10  3 


29 

29  4 
29  6 


30 


29  8  29 
29 
29  5 


8 


29 
29 

29  8  29  8 
29  8  29  7 


29  8 
29  9 
29 

29 

3° 

30  1 

2 


12  712  7 

1 1  9,13  1 


1 1 


6 


12  5 


ii  9i 1 1 

11  612  o 
11  6  1 1  5 


12  2 
12  6 

11  8 

11  3 
10  8 

10  7 

10 

1 1 

1 2 


12  1 


1 1 
1 1 


1 1 
1 1 
1 1 


7 

7 
o 

10  7 

10 

1 1 

10 

1 2 
12  4 

1 1 


11  4  1 1 

10  7 
10  4 

5 

4 

10  9  12 

10  9  1 1 

12  413 

11  7  ii 


10 

10 


10 

10  8 

11  5 
1 1  1 


Total  Depth  o ,  818 


Height  at  a  Medium 
Greateft  Height  - - 


!  Leaft  Height 


Barom. 

Ther 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

29  7 

1 1  6 

2  0 

30  2 

13  4 

3  7 

29  2 

3 

1  4 

mfm W* 


iw.iaiaTMPfS1 


28  MEDICAL  ESSAYS 


■*  >1 1 


MAY,  1733. 


Barom. 

Thermom 

Hygrofc. 

Wind'. 

Weath. 

Rain. 

Forn- 

Aftn- 

For" 

Aftn 

For" 

Aftn 

Forenoon. 

Afternoon. 

■  • 

L  D. 

I.  D. 

I. 

D. 

I.D 

I.D 

I. 

D 

Direft. 

Ifo 

Direct. 

fo. 

Fo. 

A  f. 

In.  D. 

I 

30  1 

30  c 

1 2 

2 

13 

7 

1 

6 

1 

4 

W. 

I 

W. 

2 

CIOL 

ifair 

2 

29  9 

29  8 

12 

6 

12 

8 

1 

6 

1 

5 

w. 

I 

E. 

2 

fair 

clou 

3 

29  8 

29  8 

12 

1 

10 

7 

2 

1 

2 

3 

E. 

2 

E. 

2 

fair 

CiOU 

4 

29  9 

29  9 

1 1 

4 

11 

1 

1 

5 

1 

5 

E. 

I 

E. 

1 

fair 

fair 

5 

30  b 

29  9 

1 1 

2 

1 2 

4 

1 

5 

1 

4 

E. 

I 

E. 

1 

fair 

fair 

6 

29  9 

29  8 

1 1 

2 

*3 

0 

1 

6 

1 

4 

E.  £  n. 

2 

E.  b  n. 

2 

fair 

fair 

!  7 

29  6 

29  6 

1 1 

6 

*3  4 

1 

5 

1 

2 

S.  e. 

I 

x  e. 

2 

fair 

fair 

.  8 

29  6 

29  6 

10 

7 

12 

3 

1 

4 

1 

3 

N.  e. 

I 

N.  e. 

2 

clou 

clou 

.  9 

29  6 

1 1 

7 

1 

4 

N.  e. 

2 

fair 

10 

1 1 

29  7 

29  7 

12 

9 

*3 

4 

1 

3 

1 

4 

E. 

I 

n 

4 

1-*  • 

1 

fair 

fair 

'  . 

12 

29  7 

29  7 

1 2 

3 

1 3 

8 

1 

3 

1 

2 

E. 

I 

E. 

1 

fair 

fair 

*3 

29  8 

29  9 

1 2 

8 

1 3 

1 

1 

4 

1 

E. 

I 

N.  e. 

1 

air 

fair 

[4 

20  9 

29  9 

1 2 

7 

x3 

3 

1 

7 

1 

6 

N.  e. 

I 

E. 

2 

fair 

fair 

>5 

30  c 

30  0 

1 2 

5 

1 2 

0 

1 

6 

1 

3 

E. 

2 

E. 

1 

fair 

fair 

16 

30  0 

30  0 

13 

2 

1 2 

2 

1 

4 

1 

5 

S.  e. 

I 

1 

fair 

fair 

17 

30  c 

29  9 

1 2 

3 

1 2 

7 

1 

7 

1 

8 

E. 

I 

1 

fair 

fair 

18 

29  y 

29  9 

12 

4 

12  Q 

2 

2 

1 

8 

E. 

I 

E. 

1 

rain 

clou 

l9 

29  9 

29  8 

12 

6.13 

5 

1 

8 

1, 

3 

E. 

I 

S.  w. 

0 

clou 

clou 

0  032 

20 

29  8 

29  8 

13 

3 

I  2 

8 

1 

6 

1 

4 

W. 

2 

W. 

2 

clou 

clou 

21 

29  9 

29  9 

13 

2}!  3 

2 

1 

5 

1 

3 

W. 

2 

w. 

2 

fr 

clou 

22 

29  9 

29  9 

13 

2i!4 

0 

1 

9 

1 

1 

W. 

I 

w. 

2 

clou 

air 

23 

30  1 

30  1 

14  0, 

X3 

7 

1 

5 

1 

4i 

N.  w. 

2 

N. 

2 

fair 

air 

24 

30  1 

30  1 

1 2 

5 

12 

0 

i 

6 

1 

7 

E. 

2 

E. 

2 

fair 

clou 

25 

30  0 

29  9 

1 2 

3 

1 1 

6 

1 

4 

1 

6 

£.  b  n. 

2 

£.  b  n. 

2 

clou 

clou 

0  045 

26 

29  9 

30  i 

1 2 

0 

I  2 

2 

2 

5 

2 

5i 

N.  e. 

2 

N.e. 

2 

clou 

cjou 

27 

30  1 

30  2 

1 2 

0 

I  2 

7 

3 

1 

2 

5 

N.  e. 

2 

PsT.e, 

2 

clou 

fair 

28 

30  1 

30  c 

13 

8 

*5 

9 

2 

0 

1 

1 

N.  e. 

0 

N~.  e. 

0 

air 

fair 

2  9 

29  9 

29  8 

*5 

J 

1 3 

4 

1 

3 

1 

6 

N. 

1 

E. 

1 

fair 

clou 

30 

29  8 

29  9 

1 2 

9 

1  2 

8 

1 

3 

1 

3 

E. 

E. 

1 

air 

air 

0  006 

3> 

29  7 

29  8 

14 

! 

12 

2 

1 

3 

1 

1 

N.  w. 

2 

N. 

2 

Hr 

air 

Total  Depth  o,  0^3 


Height  at  a  Medium 
Greateft  Height — — 
Leah  Height  - - 


Barom. 

Ther. 

Hygr.  1  \ 

In.  D. 

In.  D. 

In.  D. 

29  8 

1 2  7 

1  5  '  :  i 

30  2 

13  9 

3  1  'i 

29  9 

to  7 

1  1  — 

and  OBSERVATIONS. 


29 


JUNE,  1733. 


Barom. 

Thermom 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11* 

Aftn- 

For11 

Aftn- 

For11 

Aftn 

Forenoon. 

Afternoon. 

I.  D. 

I.D 

I.D 

I.  D. 

I.  D. 

I.  D. 

Direct 

fo 

Direct.  ;fo. 

Fo. 

Af. 

In.  D. 

1 

2 

1 

5 

I 

9, 

10 

I I 

1 2 

1 3 

*4 

*5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

29  9 

29  8 

30  0 
30  0 
29  8 
29  8 
29  8 
29  7 

z9  7 
29  8 

29  9 
29  9 
29  7 
29  7 

29  8 

29  7 
29  6 

29  5 
29  2 

28  9 

29  3 
29  8 

29  9 

29  9 
29  8 

29  9 
29  9 
29  8 
29  8 
29  9 

. 

29  8 

29  9 

30  0 
29  9 
29  8 
29  8 
29  8 
29  8 
29  6 
29  9 

29  9 
29  7 

29  7 
29  7 
29  8 
29  6 
29  ; 
29  3 

29  I 

28  9 

29  6 

29  9 

29  9 
29  9 

29  9 
29  9 
29  8 
29  8 
29  8 

29  9 

12  7 
*3  7 

12  6 

13  6 

<3  3 
*3  4 
*3  4 

1 2  9 

*3  3 

12  7 

13  8 

14  8 

*3  4 

>4  4 

15  6 

16  0 

*5  6 
146 
*4  1 
*4  1 

*3  9 

14  2 

15  c 

14  8 

16  0 

J5  3 

1 5  2 

16  c 

14  8 
*4  7 

*3  3 
*4  3 

1 3  4 
13  c 

1 2  6 

12  8 

15  0 

13  0 
13  2 

12  7 

1 3  7 
*3  5 

14  5 
‘5  3 
!5  5 
H  3 
H  3 

1 3  5 
J3  3 
*4  5 

1 3  7 

14  6 

*5  2 

■s  4 

16  0 
16  1 

14  1 

15  0 
14  1 

*4  7 

0  9 

1  1 

*  3 

1  1 

1  8 

1  5 

1  5 

1  5 

1  2 

1  2 

I  4 

1  5 

2  8 

2  0 

1  4 

1  5 

1  2 

1  6 

1  4 

1  8 

1  7 

1  4 
1  t 

1  3 
1  4 

1  7 
1  8 

1  6 

1  4 
1  6 

0  9 

1  5 
1  i 

1  S 

1  5 

1  5 

1  2 

1  3 

1  4 

1  2 

1  3 

1  8 

2  i 

1  4 

1  1 

1  4 

1  4 

1  4 

1  5 

*  5 

1  3 

1  3 
1  2 

1  5 

*  3 

1  7 

2  5 

1  2 

*  7 
1  6 

N. 

W.b  n. 
E. 

S.  e. 

E. 

E. 

E. 

E. 

E. 

N.e. 

E. 

3.  e. 

N. 

N. 

S.  w. 

S. 

3. 

W. 

w. 

S.e. 

W.* 

S.  w. 

w. 

E. 

S.  vv. 

E. 

E. 

S.  w. 

S.  vv, 

S.  vv. 

2 

n 

1 

1 

2 

1 

1 

2 

1 

1 

1 

0 

0 

1 

1 

0 

2 

2 

2 

1 

3 

1 

2 

1 

0 

0 

1 

2 

2 

2 

W. 

W.  bn. 
E. 

E. 

E. 

E. 

E. 

E.  ■ 

S.  e. 

E. 

E. 

E. 

N. 

W. 

S.  w. 

S.  w. 

S.  w. 

W. 

S.  w. 

w. 

w. 

S.  w. 

w. 

E. 

W. 

E. 

E. 

S.  vv. 

S.  w. 

S.  w. 

3 

1 

1 

0 

2 

2 

1 

2 

1 

2 

0 

2 

1 

1 

1 

2 

2 

2 

1 

2 

3 

1 

0 

0 

0 

0 

2 

1 

2 

2 

fair 

fair 

clou 

clou 

clou 

fail- 

fair 

clou 

fair 

fair 

fair 

clou 

rain 

fair 

clou 

clou 

clou 

clou 

fair 

rain 

rain 

rain 

clou 

fajr 

clou 

fog 

fog 

clou 

fair 

fair 

fair 

faii- 

clou 

clou 

clou 

fair 

clou 

fair 

clou 

clou 

clou 

rain 

clou 

fair 

clou 

fair 

clou 

clou 

rain 

fair 

fair 

clou 

fair 

fair 

fair 

fair 

rain 

clou 

clou 

fair 

°  034 

O  386 

0  35° 
0  190 

0  085 

0  055 

0  035 
0  316 
0  173 
0  145 

0  084 
0  100 

0  150 

0  035 

Total  Depth  2,  138 


Barom. 

Ther. 

In. 

D. 

In.  D. 

Height  at  a  Medium  - — 

29 

8 

14  2 

Greateft  Height - 

-  30 

0 

1 6  1 

Leaft  Height  — . .  ■ 

—  28 

9 

1 2  6 

Hygr. 

In.  D. 

1  ^ 

1  0 

2  8 

o  9 


VOL-  I 


E 


3° 


MEDICAL  ESSAYS 


JULY,  1733. 


& 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

Forn' 

Aft"* 

For^Aft"* 

Forn< 

Aftn* 

Forenoon. 

Afternoon. 

I.D. 

i.  d. 

r.  d. 

I. 

D. 

I.  D. 

I. 

D. 

Diredt. 

fo 

Direft. 

fo 

Fo. 

Af. 

In.  D. 

I 

29  9 

29  9 

15  5 

*5 

c 

1  4 

1 

1 

N.  w. 

1 

vv. 

1 

fair 

fair 

2 

29  9 

29  9 

15  3 

1 5 

8 

1  5 

1 

0 

0 

E. 

1 

E. 

i 

'air 

fair 

3 

29  c 

30  c 

<4  5 

15 

c 

1  4 

1 

5 

E. 

1 

E. 

1 

fair 

fair 

4 

30  I 

30  0 

r4  7 

*5 

1 

1  9 

1 

*•» 

/ 

S.  e. 

1 

W. 

2 

fair 

fair 

5 

29  9 

29  9 

*5  7 

*5 

6 

1  7 

1 

6 

E. 

1 

E. 

1 

fair 

clou 

0 

045' 

6 

30  c 

30  c 

1 5  c 

'5 

7 

1  5 

1 

5 

S.  e. 

2 

S.  w. 

2 

fair 

fair 

/ 

30  1 

3°  c 

14  5 

1 5 

6 

1  5 

1 

6 

vv. 

2 

VV. 

0 

clou 

fair 

8 

29  9 

29  9 

13  j 

r*4 

2 

1  4 

1 

4 

w. 

3 

W. 

2 

fair 

clou 

9 

29  7 

29  7 

*4  3 

14 

3 

1  6 

1 

6 

w. 

3 

W. 

3 

clou 

clou 

1 0 

29  7 

29  8 

13  8 

13 

5 

1  3 

1 

2 

N.  vv. 

3 

N.  vv. 

3 

fair 

clou 

0 

1 45 

1 1 

29  8 

29  S 

r4  2 

14  9 

1  5 

1 

5 

w. 

3 

W. 

3 

fair 

clou 

1 2 

29  8 

29  7 

*3  9 

*5 

0 

1  6 

6 

w. 

2 

vv. 

1 

clou 

clou 

13 

29  6 

29  5 

H  5 

*5 

3 

1  7 

1 

4 

w. 

2 

w. 

3 

fair 

fair 

M 

29  6 

29  6 

1 2  2 

*3 

2 

2  1 

1 

4 

N.e. 

2 

N.  e. 

1 

clou 

fair 

0 

°93 

*5 

29  6 

29  6 

14  6 

*3 

7 

1  4 

1 

3 

N.  e. 

1 

N.  e. 

1 

fair 

fair 

1 6 

29  6 

29  6 

*3  1 

1 2 

7 

2  2 

2 

8 

E. 

2 

N.  e. 

2 

rain 

clou 

W 

29  6 

29  6 

1 3  4 

*4 

0 

3  5 

2 

0 

N.  e. 

2 

N.  e. 

1 

clou 

clou 

18 

29  7 

29  7 

14  1 

H 

0 

2  0 

1 

6 

N. 

1 

N.  e. 

0 

fair 

fair 

0 

054 

*9 

29  7 

29  7 

13  6 

14 

i 

1  6 

1 

7 

N.  w. 

2 

SI.  vv. 

2 

fair 

fair 

zc 

29  8 

29  8 

14  0 

I  V 

4 

1  6 

1 

4 

w. 

2 

W. 

2 

fair 

fair 

2 1 

29  7 

29  7 

14  0 

15 

6 

2  0 

1 

2 

VV. 

2 

N.  vv. 

1 

fair 

fair 

22 

29  8 

29  8 

5 

15 

5 

1  5 

1 

3 

w. 

2 

w. 

2 

fair 

lair 

23 

29  8 

29  8 

14  8 

!5 

9 

1  6 

1 

6 

w. 

2 

W. 

3 

clou 

clou 

24 

29  8 

29  8 

1 

*S 

3 

2  0 

1 

4 

w. 

2 

vv. 

2 

fair 

fair 

2: 

29  9 

29  9 

14  0 

<4 

8 

1  7 

1 

w. 

2 

w. 

3 

Fair 

fair 

0 

115 

26 

29  8 

29  8 

14  4 

f4 

0 

1  5 

1 

5 

vv. 

3 

w. 

2 

fair 

fair 

27 

29  8 

29  8 

1  3  3 

14 

8 

1  6 

1 

0 

vv. 

2 

w. 

2 

fair 

fair 

28 

29  7 

29  6 

14  7 

1 5 

3 

1  4 

1 

a 

s. 

1 

S.  b  vv. 

0 

fog 

clou 

29 

29  5 

29  4 

l4  3 

H 

3 

1  5 

1 

1 

9 

E. 

1 

VV. 

1 

air 

clou 

0 

186 

3° 

29  4 

29  4 

1 3  8 

1 4 

5 

2  0 

1 

1 

N.  b  w. 

1 

M.  vv. 

2 

air 

fair 

3 1 

29  4 

29  4 

13  0 

1 3 

2 

1  7 

1 

4 

vv. 

2 

N.  w. 

2 

rair 

fair 

Barom. 

Ther. 

In. 

D. 

In. 

D. 

Height  at  a  Medium  - — 

-  29 

7 

6 

Created  FI  eight 

-  30 

1 

1  c 

8 

Lead  Height  - — 

29 

4, 

12 

2 

Total  Depth  o,  638 


Hygr. 

In.  D, 
1  6 

3  5 

1  o 
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AUGUST,  1733. 


su 

v< 

Barom 

. 

1 

Thermom 

,  Hygrofc. 

Wind. 

Weath 

Rain 

For'1 

Aftn 

Forn 

*.Aftn 

f 

For11 

•Aft" 

Forenoon. 

Afternoon.. 

I.  D. 

r 

X  m  . 

D 

r.  d.'i. 

( 

D.ir. 

! 

D 

L 

D 

Direcl. 

fo 

Dired. 

fo 

Fo. 

< 

Af. 

In.  D. 

I 

29  5 

29 

6 

1  3 

5 

F3 

Q 

1 

3 

1 

n 

•a 

w. 

& 

N.  vv. 

1 

f 

[clou 

fair 

2 

29  6 

29 

6 

1 2 

/ 

43 

8 

5 

1 

c 

W. 

1 

E. 

1 

fair 

lair 

3 

29  6 

29 

5 

r  ^ 

1  3 

6-13 

5 

1 

a 

r 

A 

4 

E. 

1 

E. 

1 

[fair 

fair 

4 

29  4 

29 

5 

T  0 

1  3 

345 

6 

1 

5 

I 

r* 

5 

&  e. 

0 

E. 

1  clou 

1 

clou 

5 

29  5 

29 

5 

T  ^ 

1  ;> 

8 

i1 3 

r* 

5 

1 

8 

I 

8 

E. 

1 

E. 

I 

CiOll 

ram 

6 

29  4 

29 

4 

»4  443 

3 

2 

4 

3 

1 

E. 

1 

E. 

rain 

°g 

0 

056 

7 

29  4 

29  4 

13 

f— 

/ 

13 

6 

3 

1 

3 

0 

E. 

4- 

N.  e. 

I 

clou 

fog 

b 

093 

8 

29  4 

29 

**• 

1 3 

6 

■3 

6 

3 

a 

2 

2 

W.  e. 

I 

w. 

! 

clou 

cicu 

9 

29  7 

29 

/ 

13 

1 

H 

8 

1 

9 

1 

r 

:> 

N.  w. 

O 

N.  w. 

O 

clou 

fair 

10 

29  7 

29 

A- 

/ 

1  3 

6 

*3 

4 

1 

8 

1 

0 

3.  w. 

O 

S.  e. 

I 

clou 

clouio 

0 

0 1 

1 1 

29  7 

29 

8 

1 2 

4  H 

5 

2 

0 

1 

3 

vv. 

T 

A. 

W. 

1 

fair 

n  • 

icx.il 

1 2 

29  7 

29 

7 

15 

0 

1 3 

5 

1 

4 

1 

1 

a 

3.  w. 

4 

S.  vv. 

4 

cion 

cloujo 

c35 1 

1 3 

29  7 

29 

8 

1 3 

1 

14 

3 

1 

4 

1 

2 

vV. 

2 

W. 

1 

fair 

fa,r 

lA 

29  4 

29 

4 

*4 

1 

13 

8 

1 

3 

1 

4 

8.  w. 

O 

:> 

W. 

3 

fair 

fair 

0 

OO 

CO 

I'M 

lS 

29  7 

29 

7 

12 

4 

!4 

0 

1 

7 

1 

4 

w. 

1 

w. 

■ 

fair 

clou 

0 

2  i  Oj 

t6 

29  6 

29 

*■? 

/ 

1  2 

0 

!3 

0 

1 

8 

1 

/ 

N.  w. 

1 

N.  vv. 

0  ram 

clou 

0 

490 

1 7 

2  9  7 

29  4 

1  2 

4 

13 

2 

1 

6 

1 

6 

S.  v/. 

2 

S.  vv. 

4  1 

fair 

cl  Ou 

0 

365 

18 

29  3 

29 

2 

1  3 

6 

1  3 

4 

2 

0 

1 

8 

S.  w. 

3 

S.  w. 

3 

clou 

clou 

• 

*9 

29  7 

29 

a 

1 2 

5 

>3 

0 

1 

5 

1 

3 

N.  w. 

2 

N.  vv. 

0 

clou 

clou 

0 

154 

20 

29  7 

29 

6 

13 

8 

0 

1 

7 

1 

9 

S.  vv. 

0 

S.  w. 

1 

rain 

clou 

2 1 

29  6 

29 

6 

H 

1 

1 2 

9 

2 

3 

1 

9 

S.  vv. 

2 

W. 

1 

clou 

clou 

22 

29  7 

29 

** 

/ 

1 2 

6 

1  2 

9 

1 

0 

V 

1 

5 

W. 

1 

W. 

1 

fair 

fair 

23 

29  8 

29 

S 

1 2 

/ 

*3 

2 

1 

8 

1 

4 

w. 

1 

w. 

1 

fair 

fair 

0 

*93? 

24 

29  7 

29 

5 

13 

2 

1  3 

9 

1 

4 

1 

5 

S.  vv. 

2 

S.  vv. 

3 

clou 

fair 

0 

5 . 

25 

29  q 

29 

6 

1 2 

3 

1  2 

3 

1 

5 

1 

r 

a 

w. 

2 

W. 

2 

fair 

fair 

26 

29  6 

29 

7 

1 2 

9 

13 

2 

1 

6 

1 

2 

N.  vv. 

2 

N.  vv. 

f 

fair 

fair 

27 

29  6 

29 

6 

1 2 

8 

« 2 

8 

1 

9 

1 

6 

3.  vv. 

i 

W. 

1 

clou 

fair 

0 

ICO 

28 

29  5 

29 

4 

1 1 

5 

1 2 

7 

1 

6 

1 

6 

w. 

1 

s. 

0 

fair 

clou 

29 

29  1 

29 

j 

1 2 

1 

12 

6 

1 

9 

i 

5 

S.  vv. 

1 

w. 

1 

rain 

fair 

0 

286  , 

30 

29  4 

29 

5 

1 2 

5 

13 

c 

1 

4 

1 

3 

N.  vv. 

2 

N.  vv. 

1 

fair 

fair 

0 

375 

31 

29  3 

29 

2 

1 2 

1 

1 2 

4 

1 

9 

1 

4 

S. 

1 

W. 

2  1 

rain 

fair 

Total  Depth  2,  674 


Height  at  a  Medium 
Greateft  Height  — 
Leaft  Height  •— 


Barom. 

Ther. 

Hygr. 

In.  D 

In.  D. 

In.  D. 

29  6 

l3  2 

1  7 

29  8 

15  0 

3  3 

29  1 

12  1 

1  0 

32 


MEDICAL  ESSAYS 


SEPTEMBER,  1733. 


tf 

Barom. 

Thermom. 

Ilygrofc. 

Wind. 

Weath. 

Rain. 

For 

n 

• 

Aft 

n 

For 

n. 

Aft 

n 

« 

For 

n. 

Aft 

n. 

Forenoon. 

Afternoon. 

• 

I/D. 

.  . .  . 

I.  D. 

I.  D. 

I.D. 

r.  d. 

I.  D. 

Diredt. 

fo. 

Diredt.  !fo. 

I 

Fo. 

Af. 

In.  D. 

1 

29 

2 

29 

O 

1 2 

6 

1 1 

5 

7 

1 

5 

S.  w. 

2 

W. 

2 

fair 

clou 

0 

rr 

oc 

0 

2 

28 

9 

29 

O 

1 2 

7 

1 2 

6 

1 

5 

1 

6 

S.  w. 

1 

E. 

1 

clou  fair 

0 

055 

3 

29 

2 

29 

4 

12 

0 

1 2 

8 

1 

7 

1 

2 

N.  w. 

2 

N.  w. 

2 

cloufair 

4 

29 

5 

29 

2 

1 2 

0 

1 1 

5 

1 

7 

1 

5 

S.  w. 

3 

S.  w. 

2 

fair' 

rain 

0 

23c 

5 

29 

0 

29 

3 

1 2 

2 

1 2 

4 

1 

8 

1 

s 

S.  w. 

3 

W. 

3 

fair  if  air 

0 

067 

6 

29 

6 

29 

7 

!  I 

3 

1 2 

3 

2 

0 

1 

4 

W. 

2 

S.  w. 

2 

fair 

fair 

7 

29 

6 

29 

7 

I  I 

4 

1 2 

1 

1 

6 

1 

5 

w. 

2 

W. 

2 

fair 

fair 

8 

29 

8 

29 

9 

I  I 

0 

1 1 

0 

1 

9 

1 

5 

w. 

2 

N. 

2 

fair 

clou 

0 

108 

9 

30 

0 

30 

1 

IO 

5 

1 2 

1 

1 

6 

1 

3 

N. 

2 

N.  b  w. 

I 

fair 

fair 

10 

3o 

1 

30 

1 

[  I 

3 

1 2 

3 

1 

5 

1 

3 

S.  w. 

1 

S.  b  e. 

I 

fair 

fair 

1 1 

30 

1 

3° 

0 

I  I 

3 

13 

5 

1 

5 

1 

2 

S.  b  e. 

2 

S.  b  e. 

2 
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fair 

12 

29 

8 

29 

7 

I  I 

9 

13 

4 

1 

7 

1 

6 

S.  e. 

2 

S.  e. 

2 

fair 

rain 

0 

177 

lS 

29 

8 

29 

8 

13 

3 

14 

3 

1 

9 

1 

8 

S. 

1 

S. 

I 

rain 

clou 

0 

02c 

-/■ 

14 

29 

9 

29 

9 

13 

0 

13 

4 

3 

0 

2 

8 

8.  e. 

1 

S.  e. 

I 

milt 

milt 

0 
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!5 

30 

0 

3° 

0 
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5 
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3 

3 

a 

3 

2 

S  e. 

1 
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2 
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milt 

16 

30 

0 
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0 
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1 1 

3 

2 

7 

2 

1 

E. 

2 

E. 

I 

fog 

fair 

i7 

30 

1 

30 

1 

12 

0 

i3 

0 

2 

1 

1 

9 

E. 

1 

E. 

I 

fog 

clou 

18 

30 

2 

3° 

2 

1 2 

3 

1 3 

0 

2 

1 

2 

1 

S.  w. 

1 

S.  w. 

I 

clou 

clou 

19 

3o 

2 

3° 

1 
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1 
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S.  w. 

2 

W. 

2 
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fair 

20 

29 

9 

29 

9 

1 3 
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i3 
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1 

9 

2 

0 

S.  w. 

2 

S.  vv. 

2 

clou 

rain 

21 

29 

8 

29 

9 

1 1 

9 
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7 

2 

2 

2 

c 

W.  b  f. 

2 

S. 

2 

fair 

fair 

0 
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22 

29 

9 

29 

9 

12 

2 
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8 

2 

5 

1 

9 

w. 

2 
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A 
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23 

29 

8 

29 

7 

1 2 
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1 

2 

0 

1 

6 

S.  w. 

1 

S.  w. 

I 

fair 
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0 
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24 

29 

4 

29 

3 
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5 

i3 

2 

2 

2 

1 

7 

S.  w. 

2 

S. 

2 

fair 
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25 

29 

1 

28 

9 

1 1 

0 
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8 

1 

9 

1 

8 

S.  w. 

2 
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2 

fair 
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26 

28 

4 

28 

6 

10 

8 

to 

r 

b 

2 

0 

1 

7 

S.  w. 

4 

S.  w. 

3 

clou 

clou 

0 

393 

27 

28 

9 

29 

2 

1 1 

1 

1 1 

8 

1 

8 

1 

5 

W. 

3 

W. 

3 

fair 

fair 

0 

094 

28 

29 

! 

29 

1 
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3 

t  2 

3 

2 

1 

1 

7 

S.  w. 

2 

S.  w. 

4 
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29 

29 

4 

29 

5 
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/ 
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6 

1 

8 

1 

7 
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4 

W. 

3 
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fair 

3° 
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7 

29 

7 

1 1 

4 
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7 

1 

9 

1 

7 

w. 

2 
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1 
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0 
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Total  Depth  i,  835 


Height  at  a  Medium 

Greatelt  Height - 

Leait  Height  - 


Barom. 

Ther. 

In.  D. 

In. 

D. 

—  29  6 

1 2 

2 

-  3°  2 

1 3 

8 

—  28  4 

10 

5 

Hygr. 
In.  D. 
1  9 

3  3 
1  2 
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OCTOBER,  1733. 
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p 
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7 
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30 
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/ 
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0 
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2 
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2 

E. 
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10 
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9 

29 

8 
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1 
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4 
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4 
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2, 
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1 
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** 

/ 
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6 
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3 
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3 
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0 
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1 

E. 
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5 
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3 
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1 

E. 
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4 

29 

5 
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2 

1 
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2 
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31 
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29 

7 

29 

8 

10 

2 

10 

4 

I 

9 

1 

5 
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2 
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<5 

30 

0 

30 

0 

9 

4 

10 

2 

I 

7 

1 
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/ 

N.  vv. 

2 

N.  w. 

2 

16 

30 

1 

30 

2 

10 

1 

10 

8 

2 

0 

1 

7 

N.w. 

1 
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1 

i? 

30 

3 

30 

3 

8 

9 

9 

4 

I 

9 

1 

7 
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1 
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1  .1 

18 

3° 

4 

30 

4 

9 

9 
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0 

I 

9 

1 

8 

S.  w. 

1 

S. 

W. 

1 

*9 

3° 

4 

30 

4 

10 

8 

1 1 

S 

I 

9 

1 

8 

S.  vv. 

1 

0 

2C 

3° 

3 

3° 

3 

10 

0 

1 1 

0 

I 

8 

1 

7 

W. 

2 

W, 

2 

21 

30 

3 

30 

2 

10 

61 

1 1 

1 

I 

7 

1 

7 

w. 

0 

w. 

2 

22 

30 

1 

30 

1 

10 

7 

10 

8 

2 

0 

2 

0 

S.  vv. 

2 

W.  - 

2 

2  3 

3° 

c 

29 

9 

1 0 

6 

1 1 

0 

2 

0 

2 

0 

w. 

0 

w. 

0 
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29 

. 

29 

5 

10 

1 

10 

8 
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0 

1 

7 

S.  vv. 

0 
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2 

2> 

29 

c 

28 

9 

1 1 

5 

1 1 

9 

2 

2 

1 

7 

S.  vv. 

2 

S.  vv. 

2 

26 

29 

c 

29 

1 

10 

8 

1 1 

I 

9 

2 

0 

S.  w. 

3 

S.  w. 

3 

27 

29 

I 

29 

2 

10 

1 

9 

8 

I 

9 

1 

8 

S.  vv. 

3 

S.  vv. 

3 

28 

29 

4 

29 

3 

10 

3 

1 1 

9 

2 

0 

2 

4 

S.  vv. 

2 

S  vv. 

3  < 

29 

29 

1 

29 

1 

( 1 

7 

10 

6 

2 

A 

1 

9 

S.  w.  [4 

w. 

4  < 

3^ 

29 

t 

30 

0 

9 

0 

9 

2 

I 

6 

1 

4 

vv. 

** 

N.  w. 

2  < 

31 

30 

0 

£ 

29 

9 

9 

3 

1 1 

3 

I 

S 

1 

9i 

S.  w. 

S.  w. 

3 

Weath. 


Fo. 


clou 
clou 
clou  fair 
fair 
fair 
fair 
clou 
clou 
fog 
clou 
clou  clou 


low 


Rain. 


Af.  In.  D. 


clou 


fair  clou 
fair 
fair 
fair 
fair 
fair 
fair 
jfair 
j 'clou 
fair  fair 
clou  clou 
clou 
clou 
clou 
rain 
rain 
ck>ujclou 

ClOU 

clou 


o  045 
o  060 


o  124 


o  030 


O  £06 
o  154 
o  380 
o  084 


Total  Depth  i,  083 


Height  at  a  Medium 

Greateft  Height - 

Leaft  Height  ■ 


Barom. 

Ther. 

Hygr 

In.  D. 

In.  D. 

In.  D 

29  8 

!  O  9 

1  9 

3°  4 

1 3  7 

2  7 

28  9 

28  9 

1  3 
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N  O  V  E  M  B  E  R,  1733. 


Barom. 

Thermorn 

Hygrofc. 

Wind, 

Rain. 

T - 

£ 

For15, 

Aftn- 

For"- 

Aft'" 

For"- 

1  Aftr* 

Forenoon. 

Afternoon. 

X! 

I.  D. 

r.D 

I.  D. 

r.D 

l 

d.!i.  d. 

i 

Direct. 

fo 

Direct. 

fo 

Fo. 

Af 

In.  D. 

I 

29  7 

29  7 

12  2 

1 2 

4 

2 

3 

2 

3 

S.  w. 

3 

S.  w. 

2 

clou 

clou 

i 

2 

29  7 

29  7 

12  4 

1  r 

8 

2 

2 

1 

8 

W. 

3 

W. 

3 

fair 

clouo  053 

3 

29  8 

29  9 

10  6 

10 

2 

1 

8 

1 

7 

w. 

2 

w. 

2 

clou 

fair 

4 

3°  3 

3°  3 

9  4 

10 

c 

1 

8 

1 

7 

N4 

1 

N. 

1 

fair 

clou 

5 

30  1 

30  1 

1 1  6 

1 2 

0 

2 

5 

2 

3 

N. 

3 

W. 

2 

clou 

clou 

6 

30  2 

30  3 

I!  8 

1 1 

9 

2 

D 

2 

W. 

0 

VV. 

1 

clou 

clou 

/ 

3°  3 

30  2 

11  5 

1 1 

8 

2 

O 

1 

7 

W. 

1 

w. 

1 

clou 

clou 

0  085 

8 

30  0 

29  9 

ii  4 

1 1 

5 

2 

O 

? 

0 

s. 

0 

S. 

3 

clou 

clou 

9 

29  8 

29  7 

10  8 

10 

n 

0 

'j 

a* 

O 

A-, 

1 

9 

S.  vv. 

2 

S.  w. 

2 

fair 

fair 

10 

29  2 

29  1 

10  7 

9 

9 

1 

8 

1 

9 

S.  w. 

3 

S.  vv. 

4 

fair 

clou 

1 1 

29  2 

2Q  2 

9  1 

9 

/ 

2 

0 

2 

0 

w. 

2 

V/. 

2 

fair 

clou 

1  2 

29  2 

29  5 

8  2 

9 

4 

2 

0 

1 

9 

NT.  vv. 

2 

N.  vv. 

2 

fair 

fair 

1 3 

29  7 

29  6 

9  3 

10 

8 

2 

0 

2 

0 

S.  w. 

2 

S.  w. 

2 

clou 

clou 

0  066 

r4 

29  4 

29  6 

12  0 

1 1 

5 

2 

0 

2 

0 

S.  vv. 

3 

S.  w. 

2 

clou 

clou 

Ic? 

29  6 

29  5 

1 2  4 

12 

7 

2 

3 

2 

0 

S.  vv. 

2 

S.  vv. 

4 

clou 

clou 

16 

29  8 

29  8 

9  8 

9 

8 

2 

0 

1 

9 

S.  w. 

2 

S.  w. 

2 

fair 

fair 

l7 

29  5 

29  6 

10  6 

9 

9 

2 

0 

1 

9 

s. 

4 

w. 

2 

clou 

clou 

18 

2Q  8 

29  8 

9  7 

10 

4 

2 

0 

1 

9 

S.  w. 

2 

S.  w. 

2 

fair 

fair 

*9 

29  7 

29  8 

9  6 

10 

4 

2 

0 

2 

0 

S.  vv. 

2 

S.  vv. 

2 

fair 

fair 

20 

29  7 

29  6 

1 1  0 

10 

6 

2 

1 

1 

9 

S. 

2 

S. 

2 

clou 

clou 

2 1 

29  5 

29  6 

10  9 

1 1 

3 

2 

0 

2 

0 

S.  e. 

A* 

S.  e. 

2 

fair 

fair 

22 

29  8 

29  8 

u  7 

1 1 

9 

2 

1 

2 

0 

S. 

I 

S. 

1 

fair 

fair 

23 

29  8 

29  7 

11  5 

1 1 

5 

2 

i 

2 

0 

S.  w. 

3 

S.  vv. 

2 

fair 

clou 

24 

29  7 

29  6 

11  9 

1 2 

4 

2 

/ 

2 

4 

3.  w. 

2 

S.  vv. 

2 

clou 

clou 

25 

29  7 

29  7 

10  2 

10 

3 

1 

9 

1 

9 

VV. 

3 

w. 

3 

fair 

fair 

0  037 

26 

29  7 

29  ^ 

10  2 

10 

4 

2 

0 

2 

5 

w. 

3. 

W. 

4. 

fair 

rain 

27 

29  8 

29  9 

9  5 

10 

2 

1 

8 

1 

8 

w. 

2 

W. 

2 

fair 

clou 

28 

29  8 

29  7 

1 1  0 

1 1 

1 

2 

4 

1 

9 

vv. 

2 

w. 

3 

fair 

clou 

29 

29  8 

29  7 

1 1  0 

( 1 

8 

2 

0 

2 

2 

w. 

2 

w. 

3 

clou 

rain 

3° 

29  5 

29  6 

11  5 

9 

*-* 

/ 

2 

0 

1 

9 

S.  vv. 

2 

S.  vv. 

3 

Sir 

clou 

0  095 

Total  Depth  o,  326 


Height  at  a  Medium 
Greatell  Height  - — 
Dealt  Height  - - 


Barom. 

Ther. 

In. 

D. 

In.  D. 

29 

7 

10  8 

30 

3 

1 2  7 

29 

1 

8  2 

Hyg*. 
In,  D. 
2  o 
2  7 

1  7 


I  MU! 
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DECEMBER,  1733. 


Barom. 


Thermom. 


d 

3 


For 


n. 


1  '29 
229 

329 

4  3° 
530 
6  30 
730 
B  30 
929 
10  >9 

‘b 

1 2  29 

13*29 

1429 


Aftn 


I.  D 


15 

16 

17 

18 

•9 

20 

21 

22 

23 

24 


26 

2 

28 

29 

3C 

1 


629  6 
29 

29 

30 
2130 

2,30 


29 

29 

29 

29 

29 

29 

28 


29 
29 
29 

29 

29 

29 

29 

29 

29 

29 

29 
29 

29 

29 

29 

29  5 
29  2 


29 
29 
29 
29 
6  29 


o 

o 

o 

8 

3 

n 

0 

41 


/ 

6 

5 

2 

3 

4 

6  29 

2  29 
8  29 
6  29 
29 


29 
29 
29  1 

29  3 

29  5 

9  4 
7 
4 

9 
6 

4 

29 


Forn 


I.  D 


Hygrofc. 


Aftn*  Fora 


I.D.'I.  D.I.  D 


10  ojio 
12  612 


9 
9 
3 
5 
7 
7 

11  9|n  3 

10  3  10  7 

IO  2*10  6 


11  5 

11  7 


1 1 
1 1 


9  7 
9  9 
8  9 


9  7 
9  5 
9  4 


9  °i°  4 

10  2J10  6 

11  7l  I  o  7 

1  I 

7 

1 


IIOII 


II  3 


1 1 


Aftn 


o 


6 

7 

2 

1 

0 

o 

o 

9 

2 

4 

9 

2 

o 

1 

2 

4 

3 

2 

2 

3 

1 

9 

8 

1 

1 

2 

1 

3 

1 

o 

2 


Forenoon. 


Direct,  fo. 


W. 

W. 

w. 
w. 
w. 

3.  w. 
9S.  w. 

S.  vv. 
9S.  w. 
S. 

S. 

S.  w. 

s. 

s. 

9  S.  w. 

3  s- 

W. 

S.  w. 

S.  w. 

2  S.  e. 

S. 

S.  w. 
S.  w. 

2  o[S.  w. 
W. 

W.  £f. 
W. 

S.  vv. 

1  9  S.  vv. 

3.  w. 

S.  w. 


2  2 

1 

2 


2  1 

2  o 
2  2 

2  1 


2 

4 

2 

2 

1 

2 
1 
1 

1 

2 

1 

4 

o 

2 

3 

2 

2 

4 

2 

1 

o 

1 

2 
2 
2 
2 
1 


ind. 

Afternoon. 

.  Direct. 

fo. 

w. 

2 

W. 

4 

w. 

2 

w. 

2 

S.  w. 

2 

S.  w. 

1 

S.  w. 

1 

S.  w. 

1 

S.  vv. 

1 

S.  w. 

2 

S. 

1 

S.  w. 

4 

S.  w. 

2 

S. 

2 

S.  vv. 

4 

N.  vv. 

1 

W. 

1 

S.  w. 

3 

w. 

1  i 

S.  vv. 

1  ( 

W. 

1 

S.  w. 

3 

S.  w. 

2  f 

W. 

2  1 

W.£f. 

2  ( 

W.Jf. 

2  i 

w. 

1  f 

S.  w. 

1  f 

S.  w. 

2  c 

S.  w. 

3  r 

W. 

2  £ 

Weath. 


.Fo 


clou  c 
clou 
fair  £ 


fair 


rain 


rain 


?g 

’air 


Af. 


fair 
u  fan- 
fair 
fair 
clou 
lou 
clou 
air 
clou 
clou 
fair 
rain 
clou 
clou 
clou 
fair 
fair 
fair 
fair 
clou 
fair 
clou 
fair 
fair 
clou 
fair 
fair 
clou 
air 
air 
clou 

: 


Rain. 


In.  D. 


o 

o 


2015 

146 

072 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


15 

12. 


34 


o  07s 


Total  Depth  3,  629 


Height  at  a  Medium 

Greateil  Height  > - 

Leall  Height  - 


Barom. 
In.  D. 

29  5 

30  2 

28  8 


Ther 
In.  D. 
10  7 
1 2  6 
8  9 


Hygr. 
In.  D. 
2  1 

2  8 

1  7 


36  MEDICAL  ESSAYS 


JANUARY,  1734. 


D 


Barom. 


For11 


I.  D 


I.D 


izg 

2I29 

3'z9 


29 

29 
629 

29 
830 


9 

10 

1 1 

12 

*3 

*4 

*5 

16 

17 

18 

*9 

20 

21 

22 

23 


3° 
30 
30 

3° 

3° 
30 

3° 
29 
29 

29 

30 
30 
30 

29 
29 
24I29 


25 

26 

27 

28 

29 


31 


29 

29 

30 

30 
30 

3°|30 


30  2 


Aftn 


29 

thg 

329 
2  29 
2 

6  29 
729 
030 
030 
2  30 

?3° 

5  3° 

5  3° 
230 

o  29 
729 
830 


030 

3° 
029  8 

429  4 
8  29  8 
829  7 
629  3 
8  29 
30 

2  30 

3  3° 

3  3° 


Thermom. 

.  porn 

D. 

I.D.. 

5  8  6 

9  3 

\  9  6 

9  3 

3  8  4 

8  5 

283 

8  3 

3  7  8 

7  3 

674 

7  7 

8  7  1 

7  7 

080 

8  8 

090 

9  3 

3  8  7 

9  1 

5  7  7 

7  5 

670 

7  6 

462 

7  4 

1  7  0 

7  4 

970 

7  3 

776 

8  2 

080 

8  5 

0  10  0 

II  2 

1  10  7 

IO  5 

30 


9 

8 

9 

9 
1 1 

10 

10 

1 1 

10 

1 1 
1 1 
to 


8  9 
q'io 
%o 
5  10 
1 

4 

5 

o  1 1 
1 1 
on  8 


1 1 


Hygrofc. 

Wind. 

Weath. 

Rain. 

Forn- 

Aft 

n- 

Forenoon. 

Afternoon. 

I.D. 

I.  D. 

Dirett. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

In.  D. 

2  3 

2 

0 

S.  w. 

3 

W. 

3 

clou 

clou 

2  0 

2 

1 

S. 

3 

S.  w. 

2 

clou 

rain 

2  3 

2 

1 

w. 

2 

w. 

2 

fair 

fair 

2  2 

2 

1 

S  w. 

2 

S.  w. 

*> 

w 

fair 

fair 

2  3 

2 

S.  w. 

2 

S.  w. 

2 

clou 

clou 

2  0 

1 

9  w* 

2 

W. 

I 

fair 

fair 

0 

0 

00 

■j- 1 

1  9 

2 

6  W. 

2 

VV.- 

I 

fair 

fog 

2  8 

2 

6 

S.  w. 

1 

S.  w. 

I 

fog 

fog 

9  0 

9 

3 

S.  b  w. 

1 

s. 

I 

clou 

clou 

u-> 

0 

0 

8  7 

S. 

1 

s. 

1 

clou 

clou 

1  8 

1 

7 

s. 

1 

s. 

I 

fair 

fair 

0  095 

1  7 

1 

6 

S.  w. 

1 

S.  w. 

I 

fair 

fair 

1  5 

1 

7 

S.  w. 

1 

S.  w. 

2 

fair 

fair 

2  0 

2 

2*S.v  W. 

1  S.  w. 

I 

fair 

fair 

2  6 

2 

5’S.  £  e. 

1 

S.  b  e. 

l 

fog 

fog 

0  173 

2  5 

2 

3S. 

1 

S. 

I 

fair 

fair 

2  5 

2 

4S. 

1 

S.  w.’ 

I 

fog 

clou 

2  1 

2 

3 

S.  w. 

3 

S.  w. 

I 

clou 

clou 

2  3 

2 

i|S.  w. 

1 

S.  w. 

2 

clou 

fair 

2  0 

2 

o*S.  w. 

1 

S.  vy. 

I 

fair 

fair 

2  0 

1 

9 

S.  w. 

1 

S.  w. 

I 

fair 

fair 

2  1 

2 

1 

S.  w. 

2 

vv. 

2 

fair 

fair 

1  9 

1 

2 

w. 

2 

vv. 

2 

fair 

fair 

2  5 

2 

4 

w. 

w. 

2 

clou 

rain 

2  1 

2 

1 

W.  £f. 

a 

W.  b  (. 

3 

clou 

clouo  065 

2  0 

1 

8 

N.  w. 

2 

w. 

3 

clou 

clou 

2  6 

2 

a 

w. 

2 

w. 

3 

clou 

fair 

2  5 

2 

4 

S  w. 

2 

w. 

2 

fair 

fair 

0  °45 

2  s 

7 

w 

5 

w. 

2 

vv.  b  f. 

2 

clou 

clou 

2  5 

2 

3 

w. 

2 

vv. 

2 

clou 

clou'o  07  c 

2  1 

I 

5 

w. 

2 

N.  vv. 

3 

fair 

fair 

Total  Depth  o,  593 


Height  at  a  Medium 
Greateft  Height — — 
Leaft  Height  - - 


Barom. 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

29  9 

8  8 

2  2 

30  6 

"  5 

2  8 

29  2 

6  2 

i  2 
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FEBRUARY,  1734. 


p 

Barom. 

Ther  mom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11* 

Aft"- 

For11, 

Aft 

-n. 

For11 

Aftn 

Forenoon. 

Afternoon. 

v: 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

t.  D. 

r.D. 

Direft. 

fo 

Direct. 

fo. 

Fo. 

Af. 

fn.  D. 

V 

30  2 

30  1 

9 

0 

10 

4 

1  9 

2 

1 

W.i  f. 

2 

W. 

3 

fair 

clou 

2 

30  0 

30  0 

10 

6 

ii 

c 

2  1 

2 

0 

w. 

4 

w. 

3 

fair 

fair 

3 

29  9 

29  7 

10 

8 

1 1 

2 

2  3 

2 

2 

S.  vv. 

n 

w. 

fair 

fair 

4 

29  9 

29  8 

9 

9 

10 

3 

1  9 

2 

O 

W. 

3 

w. 

3 

fair 

clou 

0 

1 14 

5 

29  8 

29  9 

10 

8 

1 1 

4 

2  3 

2 

I 

w. 

2 

w. 

2 

clou 

clou 

6 

29  8 

29  6 

10 

9 

1 1 

0 

2  2 

2 

0 

S.  \v. 

2 

S.  vv. 

3 

clou 

clou 

7 

29  6 

29  8 

10 

3 

10 

4 

2  0 

I 

4 

W\  b  n. 

3 

N.  vv. 

:> 

fair 

fair 

D 

094 

8 

30  3 

3°  3 

9 

9 

10 

5 

1  6 

2 

0 

W. 

1 

W. 

2 

clou 

clou 

9 

30  2 

30  0 

11 

0 

1 1 

3 

2  3 

2 

0 

S.  b  W. 

3 

S.  vv. 

2 

clou 

clou 

10 

29  9 

30  0 

10 

4 

10 

6 

2  0 

I 

8 

N.  w. 

3 

N.  vv. 

3 

hir 

fair 

0 

243 

1 1 

3°  0 

29  9 

10 

7 

1 1 

1 

1  9 

I 

8 

S.  w. 

2 

S.  w. 

2 

clou 

clou 

1 2 

29  6 

29  6 

1 1 

7 

1 1 

8 

2  0 

I 

7 

S.  w. 

2 

S.  vv. 

I 

clou 

clou 

1 3 

29  4 

29  5 

n 

8 

1 1 

5 

2  0 

I 

6 

S.  vv. 

2 

S.  vv. 

2 

fair 

fair 

0 

023 

*4 

29  6 

29  5 

9 

8 

9 

6 

1  7 

I 

5 

S.  w. 

2 

S.  vv. 

3 

fair 

clou 

>5 

28  8 

28  6 

10 

5 

10 

2 

2  0 

2 

0 

S.  £  vv. 

4 

S.  vv. 

4 

rain 

clou 

16 

29  0 

29  0 

9 

2 

9 

4 

2  0 

2 

0 

S.  vv. 

3 

W. 

2 

fair 

clou 

*7 

29  0 

29  X 

9 

2 

8 

6 

1  8 

2 

2 

S.  vv. 

3 

S.  w. 

3 

clou 

clou 

18 

29  0 

29  5 

9  9 

10 

4 

2  1 

I 

5 

N.  w. 

3 

NT. 

4 

clou 

fair 

*9 

z9  7 

29  5 

9 

1 

10 

2 

1  7 

I 

7 

N.  vv. 

2 

w. 

2 

fair 

rain 

0 

0.65 

20 

29  5 

29  7 

9 

1 

9 

7 

2  0 

I 

5 

N.  w. 

3 

N.  vv. 

2 

clou 

fair 

21 

29  9 

29  9 

9 

1 

9 

6 

1  9 

2 

0 

W. 

3 

W. 

2 

clou 

rain 

22 

29,  7 

29  5 

10 

9 

1 1 

6 

2  6 

2 

1 

8.  vv. 

2 

S.  w. 

n 

2* 

fair 

clou 

23 

29  3 

29  3 

10 

9 

1 1 

<v 

2  1 

I 

7 

S.  w. 

2 

S.  vv. 

2 

clou 

clou 

24 

28  9 

28  9 

10  6 

10 

6 

2  0 

I 

7 

S.  w. 

2 

W. 

1 

clou’ 

fair 

25 

29  0 

29  1 

10 

1 

10 

8 

2  2 

2 

1 

S. 

1 

s. 

1 

clou 

clou 

0 

oc  6 

26 

29  3 

29  3 

9  6 

10 

8 

2  1 

2 

c 

3. 

1 

s. 

1 

fair 

fair 

27 

29  6 

29  6 

9  7 

1 1 

4 

2  0 

I 

6 

S.  vv. 

0 

S.  w. 

2 

fair 

clou 

28 

29  4 

.   . 

29  5 

1 1 

4 

12 

2 

1  8 

1 

i 

5 

S. 

4 

S.  w. 

3 

clou 

fair 

Total  Depth  o,  595 


Height  at  a  Medium 

G  reate  ft  Height - 

Leah  Height  - 


Barom. 
In.  D. 

•  29  6 

•  3°  3 

■  28  6 


Ther. 
In.  D. 
10  5 

1 2  2 

8  6 


Hygr. 
In.  D. 

*  9 

2  6 

1  4 


Vol.  L 


F 
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MARCH,  1734* 


t 

Barom. 

T'hermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

Forn- 

Aftn- 

Forn* 

Aftn- 

For11, 

Aftn” 

Forenoon 

Afternoon. 

r.  d. 

I.  D. 

I.D. 

I.D, 

I.  D. 

r.  d 

Direft. 

fo 

Direft. 

fo. 

Fo. 

Af. 

In.  D. 

I 

29  7 

29  7 

10  7 

11  7 

1 

8 

1 

6 

S. 

1 

S.  e. 

2 

fair 

fair 

2 

29  6 

29  6 

10  7 

11  4 

1 

7 

2 

c 

>S.  b  e. 

1 

S.  e. 

1 

clou 

fair 

0 

29  6 

29  6 

1 1  5 

n  9 

2 

1 

1 

8 

S.  w. 

1 

S.  w. 

1 

clou 

fair 

4 

29  5 

29  4 

12  1 

>>  ? 

1 

9 

1 

8 

S. 

r> 

mm 

S. 

1 

clou 

clou 

5 

29  5 

29  4 

1 1  2 

11  6 

1 

8 

1 

6 

S.  w. 

1 

S.  vv. 

1 

rain 

clou 

6 

29  1 

29  2 

12  3 

12  3 

2 

0 

1 

*-T 

/ 

S.  w. 

3 

S.  w. 

3 

clou 

fair 

0  195 

Mm 

/ 

29  2 

29  4 

1 1  6 

11  3 

|  1 

7 

1 

7 

W. 

3 

W.bn. 

3 

-  • 
fair 

fair 

8 

29  7 

29  7 

9  6 

10  3 

1 

8 

1 

6 

W.  bn. 

2 

W.bn. 

2 

fair 

clou 

0  055 

9 

29  6 

29  6 

1 1  6 

!  0  8 

1 

9 

1 

6 

W. 

2 

W. 

2 

clou 

clou 

0  025 

IC 

29  7 

29  8 

9  9 

io  7 

0 

0 

1 

5 

W.  £  n. 

2 

N.  w. 

2 

-  • 

rair 

fair 

0  048 

1 1 

29  8 

29  6 

9  9 

1 1  1 

1 

8 

1 

9 

S.  e. 

2 

S. 

2 

air 

clou 

0  036 

1 2 

29  6 

29  7 

10  8 

10  7 

1 

8 

1 

6 

S.  w. 

3 

w. 

tain 

fair 

0  095 

*3 

29  5 

29  5 

9  8 

10  6 

1 

7 

1 

9 

S.  e. 

2 

S.  e. 

1 

fog 

rain 

I  A 

1 

29  6 

29  5 

9  5 

11  5 

2 

0 

1 

Mm 

/ 

$.  b  e. 

0 

S.  e. 

0 

fair 

clou 

0  172 

*5 

29  4 

29  6 

10  4 

11  3 

2 

0 

1 

4 

W. 

3 

W.bn. 

2 

clou 

#*•  • 
fair 

0  055 

1 6 

29  7 

29  s 

"  3 

1  1  8 

1 

8 

1 

6 

S.  b  w. 

2 

S.  w. 

4 

clou 

c'ioil 

0  026 

29  8 

29  8 

9  6 

10  8 

1 

8 

1 

3 

S.  w. 

3 

VV.  b  c 

4 

fair 

clou 

0  034 

18 

29  5 

29  4 

10  6 

11  3 

1 

9 

1 

9 

S.  £  w. 

1 

S.  b  W. 

1 

clou 

clou 

0  195 

l9 

29  4 

29  4 

10  8 

1 1  0 

1 

9 

1 

4 

S.  b  e. 

0 

S.  vv. 

1 

fair 

fair 

0  075 

2r 

29  2 

29  1 

1 2  2 

12  5 

1 

8 

1 

9 

S.  e. 

1 

S.  b  w. 

1 

rain 

clou 

0  1 1 3 

2  1 

29  1 

29  4 

n.5 

1 1  0 

1 

8 

1 

7 

S.  vv. 

1 

w. 

2 

fair 

fair 

0  093 

22 

29  5 

29  5 

1 1  2 

12  4 

2 

0 

1 

4 

S.  w. 

2 

S.  vv. 

3 

lair 

clou 

0  20 1 

2'3 

29  4 

29  4 

11  8 

10  7 

1 

7 

1 

3 

S.  w. 

4 

S.  vv. 

4 

vari 

rain 

0  265 

24 

29  6 

29  6 

10  8 

11  4 

1 

7 

1 

4 

S.  w. 

3 

S.  vv. 

2 

c  • 

fair 

clou 

2  s 

29  6 

29  6 

!  0  6 

11  5 

1 

7 

1 

3 

S.  w. 

2 

W.bf. 

1 

fair 

lair 

26 

29  3 

29  1 

11  3 

11  4 

1 

7 

1 

8 

S.  w. 

2 

S.  vv. 

1 

:lou 

rain 

0  210 

27 

29.  4 

a9  5 

ii  3 

11  4 

1 

6 

1 

4 

N .  \v. 

2 

N.w. 

2 

-  • 
fair 

fair 

o  034 

2  8 

29  7 

29  6 

9  6 

1 1  0 

1 

6 

1 

5 

N.-w. 

1 

W. 

1 

air 

clou 

29 

29  5 

29  5' 

1 1  2 

11  4 

1 

5 

1 

4 

W.bn. 

3 

W.  bn. 

3 

iir 

fair 

0  044 

jc 

-9  7 

29  7 

1 1  2 

1 2  3 

1 

s 

1 

Mm 

/ 

W.  £  n. 

2 

S.  vv. 

3 

air 

clou 

o  085 

51 

29  8 

29  9 

. 

12  4 

1 2  4 

*7 

1 

1 

/ 

W.  b  n. 

3 

W.  b  n. 

2 

:lou 

air 

D  063 

Total  Depth  2,  122 


Height  at  ft  Medium 

Created:  Height - 

Load  Height  — . 


Barom. 

Ther. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

29  5 

1 1  1 

1  7 

29  9 

12  5 

2  1 

29  1 

9  5 

1  3 

mmkm 
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APRIL,  1734 . 


Barom. 

0 

For 

n 

Aft 

n-J 

• 

I.  D. 

r.  d.j 

I 

2Q 

✓ 

9 

29 

9 

2 

29 

9 

30 

0 

3 

30 

0 

3° 

0 

4 

29 

9 

29 

9 

5 

30 

0 

30 

0 

6 

29 

8 

29 

6 

*■» 

/ 

29 

6 

29 

6 

8 

29 

6 

29 

5 

9 

29 

3 

29 

6 

10 

29 

8 

29 

8 

1 1 

29 

9 

30 

0 

1 2 

30 

0 

30 

0 

1 3 

30 

1 

30 

2 

»4 

30 

2 

3° 

1 

30 

0 

29 

9 

16 

29 

9 

29 

9 

*7 

29 

9 

29  9 

18 

29 

7 

29 

8 

l9 

30 

0 

30 

0 

20 

30 

0 

30 

0 

21 

30 

0 

29 

9 

22 

29 

9 

29 

9 

23 

29 

8 

29 

8 

24 

29 

7 

29 

6 

25 

29 

5 

29 

6 

26 

29 

5 

29 

5 

27 

29 

5 

29 

5 

28 

29 

c 

29 

5 

29 

29 

5 

29 

4 

30 

29  4 

29 

Thermom. 

Hygrofc. 

Forn*jAftn- 

For11, 

AftR- 

I.  D. 

I.D. 

I.  D. 

I.D. 

12  3 

12  8 

2  0 

1  7 

I  2  Z 

13  2 

1  9 

1  8 

12  4 

12  6 

1  9 

*  7 

12  3 

i3  7 

2  0 

1  5 

11  3 

12  4 

1  7 

1  3 

1 3  3 

*3  * 

1  5 

1  6 

10  9 

1 1  1 

1  5 

1  7 

■1 5 

11  7 

1  8 

1  5 

10  5 

11  9 

1  6 

1  2 

1 2  1 

1 2  4 

2  0 

1  5 

11  4 

11  6 

1  6 

1  4 

u  8 

12  7 

1  5 

1  5 

13  2 

i3  7 

1  9 

1  5 

12  7 

«4  7 

1  9 

1  4 

12  5 

14  0 

1  8 

1  3 

12  3 

13  4 

1  8 

*  3 

11  7 

11  8 

1  9 

1  ^ 

10  7 

5 

2  4 

1  8 

11  5 

1 1  2 

1  9 

1  8 

11  5 

11  1 

2  6 

2  0 

■>  5 

12  6 

1  6 

1  4 

9  9 

9  4 

1  8 

2  1 

11  3 

11  4 

2  0 

1  8 

11  4 

1 1  6 

2  0 

2  1 

12  7 

13  0 

2  3 

1  6 

13  3 

*3  1 

1  6 

1  4 

12  6 

13  0 

1  6 

1  6 

12  4 

13  5 

1  6 

1  3 

l3  5 

13  6 

1  3 

’  1  4 

1 2  6 

12  4 

1  4 

1  4 

Wind. 

Weath 

Rain. 

Forenoon. 

Afternoon. 

Dirett. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

In.  D. 

S.  w. 

2 

S.  w. 

3 

clou 

clou 

S.  w. 

3 

w. 

2 

fair 

clou 

0 

1 25 

W. 

2 

W. 

2 

clou 

clou 

W. 

2 

w. 

2 

fair 

fair 

W. 

2 

N.  e.  * 

2 

fair 

fair 

0 

°34 

3.  e. 

0 

S.  w. 

2 

clou 

clou 

W. 

2 

W. 

3 

fair 

fair 

S.  w. 

W.  £  si. 

2 

clou 

fair 

W.  b  n. 

0 

N.w. 

3 

fair 

fair 

W .  K. 

3 

W. 

clou 

clou 

W. 

2 

w. 

4 

fair 

vari 

W.  *  f. 

2 

S.  w. 

3 

clou 

clou 

W. 

2 

W.  b  f. 

2 

fair 

fair 

0 

°55 

W.  b  f. 

1 

S.  be. 

1 

fair 

fair 

S.  e. 

1 

S.  e. 

1 

fair 

fair 

S.  e. 

1 

E. 

0 

fair 

fair 

E.  b  n. 

2 

N.e. 

2 

fair 

fair 

E. 

3 

E. 

2 

clou 

clou 

0 

*37 

E. 

2 

E. 

2 

fair 

clou 

0 

204 

E. 

2 

E. 

2 

clou 

fair 

0 

055 

E. 

1 

E. 

1 

fair 

fair 

N.  e. 

2 

E. 

1 

clou 

rain 

0 

045 

E. 

1 

E. 

z 

clou 

fair 

S.  e. 

2 

S.  c. 

2 

clou 

clou 

3.  e. 

1 

w. 

t 

fair 

clou 

S.  vv. 

2 

w. 

2 

fair 

fair 

0 

056 

$.  vv. 

2 

w. 

I 

fair 

clou 

0 

084 

W. 

2 

S.  w. 

2 

fair 

fair 

0 

°95 

S.  w. 

2 

S.  vv. 

I 

fair 

rain 

0 

1 16 

S.  w. 

2 

S.  vv. 

2 

fair 

clou 

Total  Depth  1,  006 


Barom. 

Ther. 

In.  D. 

In.  D. 

Height  at  a  Medium 

— -  29  8 

12  2 

Greateft  Height  - * — 

-  30  2 

H  7 

Leaf  Height  . . 

-  29  4 

9  4 

Hygr. 
In.  D. 

1  7 

2  6 

'  1  2 
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MAY,  1734* 


t; 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For 

n 

Aft 

n 

For 

» 

n. 

Aft 

n 

• 

For0, 

Aft 

n. 

Forenoon. 

Afternoon. 

• 

LD. 

I.  D. 

LD. 

r.  d. 

•» 

I.  D. 

I.  D. 

Direct. 

fo. 

Direfl. 

fo. 

Fo. 

Af. 

In.  D. 

1 

29 

4 

29 

4 

1 2 

2 

12. 

0 

I 

3 

1 

5 

S.  w. 

2 

S.  w. 

2 

clou 

rain 

2 

29 

7 

29 

/ 

9 

8 

10 

8 

I 

7 

1 

4 

N.e. 

2 

N.e. 

2 

fair 

fair 

0 

0  6b 

3 

29 

8 

29 

8 

10 

4 

1 1 

6 

I 

7 

1 

2 

N. 

2 

N.  b  w. 

2 

clou 

fair 

4 

29 

8 

29 

9 

1 1 

0 

1 2 

3 

I 

4 

1 

0 

N.w. 

2 

N.w. 

2 

fair 

fair 

5 

30 

0 

29 

9 

1 1 

2 

1 2 

6 

I 

2 

1 

6 

W. 

1 

W. 

2 

fair 

clou 

0 

057 

6 

29 

7 

29 

8 

1 1 

9 

1 1 

2 

I 

5 

1 

7 

W. 

2 

w. 

1 

clou 

clou 

7 

29 

7 

29 

6 

1 1 

4 

to 

8 

I 

5 

1 

7 

W. 

1 

N.e. 

1 

clou 

clou 

8 

29 

7 

29 

8 

12 

0 

13 

1 

I 

6 

1 

3 

E. 

2 

E. 

2 

fair 

fair 

0 

1 27 

9 

3° 

0 

30 

1 

1 1 

8 

1 2 

7 

I 

4 

1 

6 

N.  e. 

2 

N.  e. 

2 

fair 

fair 

0 

°55 

10 

3° 

0 

29 

9 

12 

0 

1 2 

8 

I 

5 

1 

3 

W.  bn. 

3 

N.w. 

3 

clou 

fair 

1 1 

29 

7 

29 

4 

12 

2 

1 2 

4 

I 

5 

1 

5 

W. 

4 

W. 

3 

clou 

clou 

12 

29 

4 

29 

3 

1 1 

5 

1  2 

6 

I 

4 

1 

0 

N.  w. 

3 

N.w. 

3 

fair 

clou 

1 3 

29 

4 

29 

4 

r  1 

0 

1 1 

9 

I 

3 

1 

2 

N.  vv. 

3 

S. 

1 

fair 

hail 

H 

29 

4 

29 

4 

1 1 

0 

1 1 

3 

I 

4 

1 

3 

E. 

2 

E. 

2 1 

fair 

fair 

0 

i8s 

lS 

29 

<; 

29 

c 

10 

6 

1 1 

7 

I 

4 

1 

3 

N.  w. 

1 

N. 

1 

fair 

clou 

0 

20q 

16 

29 

6 

29 

6 

1 1 

9 

1 1 

9 

I 

5 

1 

5 

E.  b  f. 

1 

E. 

1 

clou 

rain 

0 

I  I  1 

v/ 

17 

29 

6 

29 

6 

1 1 

2 

1 2 

6 

I 

3 

1 

2 

N.  vv. 

1 

E. 

1 

fair 

fair 

0 

13c 

18 

29 

5 

29 

5 

1 2 

6 

1 2 

2 

I 

4 

1 

4 

N.  e. 

1 

S.  w. 

2 

fair 

fair 

19 

29 

5 

z9 

6 

1 1 

8 

r  1 

9 

I 

3 

1 

2 

S.  w. 

2 

S.  w. 

1 

fair 

fair 

0 

245 

20 

29 

8 

29 

8 

1 2 

3 

x3 

0 

I 

7 

1 

4 

W. 

2 

W. 

2 

clou 

clou 

0 

07c 

21 

29 

8 

29 

6 

^3 

9 

1 2 

6 

I 

4 

1 

7 

s. 

1 

S.  w. 

2 

fair 

clou 

0 

I2C 

22 

29 

4 

29 

4 

13 

1 

13 

1 

I 

7 

1 

S.  w. 

1 

S.  w. 

1 

clou 

clou 

0 

39g 

23 

29 

6 

29 

7 

1 2 

2 

1 2 

5 

I 

5 

1 

3 

W. 

2 

w. 

2 

fair 

fair 

0 

l27 

24 

29 

8 

29 

8 

*3 

2 

*3 

7 

I 

5 

1 

3 

W. 

1 

E. 

1 

clou 

fair 

0 

088 

~5 

29 

8 

29 

7 

12 

8 

1 1 

9 

I 

5 

1 

6 

E. 

2 

E. 

2 

fair 

clou 

0 

°34 

26 

29 

6 

29 

7 

1 1 

/ 

1 1 

7 

2 

0 

2 

1 

N.  e. 

2 

N.  e. 

2 

clou 

clou 

27 

29 

7 

29 

7 

12 

0 

i3 

0 

I 

8 

1 

6 

N.  e.  1 

1 

E. 

T 

ft 

fair 

fair 

28 

29 

7 

29 

7 

*3 

6 

^3 

3 

L 

0 

1 

3 

N.  e. 

1 

S.  e. 

* 

1 

if  air 

clou 

0 

*55 

29 

29 

6 

29 

6 

12 

7 

1 2 

2 

1 

2 

2 

2 

E. 

1 

E. 

I 

clou 

clou 

0 

081; 

3° 

29 

5 

29 

5 

1 2 

2 

^3 

0 

3 

5 

2 

6 

E.  h  n. 

2 

E.  b  n. 

2 

clou 

clou 

0 

840 

31 

29 

5 

29 

6 

1 2 

3 

1 1 

8 

2 

4 

3 

3 

N.  e. 

3 

N.  e. 

3  ram 

rain 

0 

213 

Total  Depth  3,  313 


Barom. 

Ther. 

Hygr. 

In. 

D. 

In. 

D. 

In. 

D. 

Height  at  a  Medium  — 

29 

8 

12 

1 

1 

5 

Greatefl  Height — - - 

3° 

1 

*3 

9 

3 

5 

Leaft  Height  — - 

29 

3 

9 

8 

1 

0 
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JUNE,  1734. 


£ 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

Forr* 

Aft 

n. 

Foi 

.11  • 

Aft 

n. 

Forn* 

Aftn- 

Forenoon. 

Afternoon. 

v< 

r.D. 

I.  D. 

r.  D. 

I.  D. 

I.  D. 

I.  D. 

Diredt. 

fo. 

Diredl. 

fo. 

Fo. 

Af. 

In.  D. 

I 

29  7 

29 

7 

12 

8 

*3 

I 

3 

0 

2 

1 

N.  e. 

0 

E. 

1 

clou 

clou 

0  988 

2 

29  7 

29 

/ 

*3 

4 

12 

6 

2 

2 

2 

7 

S.  e. 

0 

E.  b  f. 

0 

rain 

rain 

0  084 

3| 

29  7 

29 

7 

*3 

* 

*4 

0 

2 

0 

1 

5 

S.  w. 

1 

W. 

1 

fair 

fair 

0  135 

4 

29  8 

29 

8 

<3 

6 

*4 

9 

1 

6 

1 

4 

w. 

0 

W. 

1 

fair 

fair 

0  075 

5 

29  8 

29 

9 

12 

7 

13 

6 

2 

O 

1 

6 

N. 

0 

N.  e. 

0 

fair 

clou 

0  056 

6 

29  9 

29 

8 

12 

4 

12 

5 

1 

8 

1 

5 

E. 

2 

E. 

O 

clou 

clou 

7 

29  8 

29 

8 

1 1 

9 

12 

9 

1 

4 

1 

3 

N.  e. 

2 

E. 

I 

fair 

fair 

0  044 

8 

29  9 

29 

9 

12 

3 

1 2 

1 

1 

5 

1 

5 

E. 

2 

E. 

2 

fair 

fair 

9 

29  9 

29 

9 

13 

1 

1 2 

6 

1 

4 

1 

4 

E. 

1 

E. 

I 

fair 

clou 

10 

30  0 

30 

0 

*3 

2 

13 

1 

1 

4 

1 

4 

E. 

2 

E. 

2 

fair 

clou 

1 1 

30  0 

3° 

0 

13 

0 

14 

1 

1 

5 

1 

6 

S.  c. 

0 

S.  e. 

O 

clou 

■air 

1 2 

30  0 

30 

0 

14 

8 

*5 

7 

j 

5 

1 

3 

N.  w. 

1 

N.  vv. 

I 

fair 

fair 

'3 

29  9 

29 

9 

'4 

5 

I4 

8 

1 

7 

1 

5 

E. 

0 

E. 

1 

fair 

fair 

‘4 

29  9 

29 

8 

*3 

2 

13 

2 

2 

2 

1 

9 

N.  e. 

a 

N.  e. 

2 

fair 

fair 

1 5 

29  7 

29 

7 

1 2 

7 

I  2 

8 

2 

7 

2 

8 

N.  e. 

2 

N.  e. 

2 

clou 

fair 

16 

29  7 

29 

8 

13 

7 

*3 

6 

1 

6 

1 

7 

N.  e. 

2 

N.  e. 

2 

fair 

clou 

<7 

29  9 

29 

9 

1 2 

9 

H 

1 

1 

9 

1 

7 

N.  e. 

2 

N.e. 

2 

clou 

fair 

0  035 

18 

30  0 

30 

0 

*S 

0 

16 

5 

1 

8 

1 

3 

S.  e. 

1 

S. 

i 

fair 

fair 

l9 

30  0 

29 

9 

16 

8 

17 

4 

1 

4 

1 

3 

S. 

0 

S.  e. 

2 

fair 

fair 

20 

29  8 

29 

8 

*5 

2 

*5 

6 

1 

4 

1 

2 

S.  e. 

1 

S.  e. 

1 

fair 

fair 

21 

29  8 

29 

/ 

M 

3 

13 

7 

2 

0 

2 

5 

N.e. 

2 

N.  e. 

2 

fair 

fog 

22 

29  7 

29 

7 

!4 

8 

!4 

6 

a 

1 

2 

0 

N.  vv. 

1 

S.  vv. 

0 

clou 

fair 

23 

29  7 

29 

7 

*3 

6 

1 2 

7 

3 

0 

3 

2 

N.  e. 

2 

N.  e. 

2 

fog 

fog 

°  455 

24 

29  7 

29 

7 

1 2 

2 

12 

1 

.3 

7 

:> 

3 

N.  e. 

3 

N.e. 

1 

clou 

clou 

0  234 

2<i 

29  6 

29 

6 

1 3 

1 

13 

9 

3 

0 

2 

6 

E. 

0 

E. 

0 

clou 

fair 

0  035 

26 

29  6 

29 

7 

*3 

9 

H 

/ 

2 

3 

1 

7 

W. 

1 

W. 

1 

fair 

fair 

27 

29  8 

29 

8 

!4 

4 

'3 

0 

1 

8 

1 

5 

w. 

1 

W. 

1 

fair 

fair 

28 

29  8 

29 

9 

H 

6 

*4 

8 

1 

4 

1 

3 

w. 

2 

w. 

2 

fair 

fair 

0  044 

29 

29  9 

29 

9 

*4 

7 

*5 

6 

1 

5 

1 

2 

w. 

2 

w. 

1 

fair 

fair 

3C 

29  7 

29 

5 

T4 

3 

!4 

4 

1 

7 

1 

8 

s. 

1 

s. 

1 

clou 

clou 

0  025 

Total  Depth  2,  210 

Barom. 

In.  D. 

Height  at  a  Medium -  29  8 

Greateft  Height -  30  o 

Leall  Height  -  .  29  5 


Ther. 
In.  D. 

13  8 

1 7  4 

10  1 


Hygr. 
In.  D. 

1  8 

3  7 

1  2 
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JULY,  1734. 


Hygrofc. 

Wind. 

For11, 

Aftn* 

Forenoon. 

Afternoon. 

LD. 

I.  D. 

Direct. 

fo. 

Dirett. 

fo 

1  8 

1  5 

w. 

3 

W. 

3 

1  6 

1  7 

W. 

3 

N.  w. 

2 

1  5 

1  5 

N. 

1 

N.e. 

1 

1  4 

1  3 

N.e. 

2 

N. 

1 

-  1  3 

1  3 

N. 

0 

N.  w. 

1 

1  5 

1  3 

W. 

1 

W. 

1 

I  8 

1  4 

E. 

1 

E. 

1 

1  7 

1  4 

E. 

1 

E. 

•1  1 

1  6 

1  5 

S.  e. 

1 

S.  e. 

1 

1  8 

1  5 

N.  w. 

1 

N.  vv. 

1 

-  1  4 

1  4 

W. 

2 

S.  w. 

2 

1  4 

1  5 

W. 

2 

S.  vv. 

1 

1  7 

1  3 

S.  w. 

2 

S,  vv. 

2  'j 

*  4 

2  0 

vv. 

2 

N. 

2 

1  9 

1  3 

N.  w. 

1 

N.  vv. 

1 

1  8 

1  4 

S.  w. 

2 

W. 

2  < 

1  6 

1  6 

W. 

1 

E. 

1  j 

1  6 

1  3 

E. 

2 

2  i 

1  4 

1  2 

W. 

t 

S.  vv. 

2  1 

■  5 

1  4 

w. 

* 

z 

w. 

3  < 

i  6 

1  6 

N.  w. 

2 

N.  vv. 

2  < 

1  8 

1  6 

W. 

2 

N.  vv. 

2  1 

1  5 

1  5 

N.  vv. 

2 

W. 

2  f 

1  9 

1  6 

N.  b  w. 

1 

N.  w. 

I  f 

1  6 

1  7 

W. 

1 

W. 

I  f 

2  6 

*  9 

S.  e. 

1 

S.  e. 

2  1 

2  4 

2  1 

E. 

2 

E. 

I  f 

3  0 

3  5 

E. 

1 

E. 

I  r 

3  8 

2  9 

E. 

1 

E. 

0  f 

2  7 

2  5 

E. 

2 

E. 

1  I* 

2  7 

2  r 

E. 

1 

E. 

1  c 

6* 

*•< 


3  29 
30 
30 


9 

10 

1 1 

I  2 

13 

14 

*5 

1 6 

17 

18 


19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3°  2 


31 


Barom. 


For11 


I.D. 


-29  6  29 
29  629 


630 
50 
8  30 
30  Q 

30  o 
29  9 
29  7 
29  4 

29  3 

29  6 
29  s 
29  5 
29  8 


Aftn 


LD 


30 

30 

30 

30 

30 

30 


30 

29 


29 

29 

29 

29 

29 


29  629 

29  7  29 

29  9 


29  9 


29  829  8 


29  5 

29  4 
29  3 
29  5 

9  7 

29  8 


29 

29 


29  5 
29  3 
29  4 
29  6 
29  8 
29  8 


Thermom. 

For11, 

Aftn* 

.1.  D. 

I.  D, 

>*3  3 

14  2 

1 3  3 

!3  5 

>146 

>4  5 

14  4 

H  7 

*5  4 

1 5  4 

14  6 

14  8 

'•4  5 

14  6 

14  6 

15  0 

15  6 

T  5  3 

15  3 

16  4 

>5  5 

4 

3 

*4  7 

14  6 

>5  5 

14  9 

1 3  * 

12  6 

13  6 

14  6 

14  8 

13  9 

>3  7 

126 

13  7 

14  3 

*5  3 

13  7 

14  0 

14  4 

14  6 

14  7 

15  6 

*5  3 

16  5 

16  0 

*5  3 

15  6 

15  0 

15  1 

15  0 

!4  3 

1 5  0 

14  1 

r3  5 

13  7 

14  6 

14  3 

14  1 

13  6 

14  2 

Weath. 


Fo. 


Rain. 


Af  In.  D. 


fair 

fair 

fair 

fair 

fair 

fair 

fair 

fair 

fair 


ram 
fair 
rain 
cloulclou 


o  050 


1  *4 

056 


o  074 


dou 


clou 
clou 

030 

clou 

clouo  0C3 
clou 
fair 
fair 
clou 
fair 
rain 
clou 
fog 
clou 
fair 
clou 


190 
o  020 


076 

046 


Total  Depth  o,  709 


Height  at  a  Medium 

Greateft  Height - 

Leaft  Height 


Barom. 
In.  D. 

•  29  7 

•  30  1 

■  29  3 


Ther.  ]  Hygr. 
In.  D.  In.  D. 


*4 

16 

1 2 


1 

5 


1 

3 


/ 

8 
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AUGUST,  1734. 


o 

p 

'-C 


I.D 


Barom. 


Thermom 


For11 


29 

30 
30 
30 
29 
29 
29 

8  29 
929 

10  29 

1 1 
1  2 


729 

030 

o 


13 

H 

15 

16 

*7 

18 

*9 

20 

21 

22 

23 

24 

25 

26 

27 

28 


•3C 

31 


29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

30 

29 

29 

29 

29 

29 

29 


1 

91 


7 

8 

29I29  4 


28 

28 


Aftn 


I.  D 


30 

29 
29 
8  29 
29 
29 

29  5 
29 
29 
6  29 
29 
29 
6|29 

629 
29 


8  29 
6  29 


/ 
9 
7 

8  29  9 
30  1 
29  8 
6  29  4 


529  5 

3  29  4 
29  7 
29  7 
29  4 
9  28  8 
7  28  8 


Forn 


I.D 


3 

2 

3 

4 
4 
4 
4 
3 

3 

4 

2 

3 
3 
3 


Aft" 


I.D. I.  D. 


H 
644 

014 
015  6 
414  5 
9*4 
5*4 

5*4  3 
8  14 

4  12 
5*293 


7  3 


8 


5*3 
3*3 
7*4 
3  9*4  3 
3  7*4  0 
3  5*3 
5*3 
7*3 
3*2 

8*3 
3  7*3  6 
4OI4  4 


3  § 

4  8 

3  5 

3  5 

2  7 

3  3 
3  ^ 


*4 
*3 
*3 
*3 

*3  8 

1 

9 


*3 

*3 


Hygrofc. 


Forn 


9 

8 

7 

3 

6 

7 

7 

1 

o 

o 

2 
o 

8 
o 
8 
o 
8 
7 
7 
7 
9 
5 

9 

7 

9 

1 

7 

1 

9 


Aftn 


I.D 


2 

1 

1 

1 

2 
1 
1 

1 

2 

4 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 


*  5 

i  8 
1  8 

*  9 

*  5 
1  8 

i  Q 


Wind. 


Forenoon. 


Direct. 


fo. 


W. 

W.  b  n. 
N.  w. 
N.w. 
N.  w. 
W. 

S.  w. 
W. 

E. 

E. 

W. 

w. 

w. 

S.  w. 

S.  w. 

w. 

N.  e. 

S.  w. 
W. 

W.Jf. 

w. 

S.  e. 

S.  e. 

W. 

W.b  f. 

w. 

w. 

S,  e. 

S.  w. 

S.  w. 


Afternoon 


Direct. 


E. 

N.  w. 
N.  e. 
W.  bn. 
W. 

W. 

W. 

W. 

E. 

N. 

W. 

W. 

S.  w. 

S.  f.  w. 

w. 

w. 

N.  e. 

S.  w. 

w. 
W. 

E. 

S.  b  e. 

S.  w. 

W.  bf. 

w. 

w. 

E. 

b  f. 

8.  YV„ 

S.  v/. 


fo 


Weath. 


Fo. 


clou 

fair 

fair 

fair 

haz 

haz 


Af. 


ram 

fair 

fair 

fair' 

clou 

haz 


clou  clou 


fair 

haz 

haz 

rain 

fair 

fair 

lair 

clou 

fair 

fair 

fair 


air 

'air 

clou 

rain 

air 

clea 

clou 

air 

rain 

air 

'air 


Rain. 


In.  D. 


045 

090 

180 


o  260 


fair 

fog  o  340 
rain  0115 
rain 
clea 
fair 
clou 
clou 
fair 
fair 
fair 


clou  fair 
fair 
clou 
rain 
rain 


r  • 

*air 

clea 

clou 

rain 

clou 

clou 

clou 


o 


090 

050 


o  06c, 

O  020 


o  035 


Total  Depth  1,  2  85 1 


Barom. 

Ther. 

In. 

D. 

In. 

D. 

Height  at  a  Medium - 

—  29 

6 

*3 

3 

Greatelt  Height « - 

30 

1 

*5 

6* 

Leait  Height  - - - 

-  28 

7 

12 

5 

Hygr. 
In.  D. 

*  9 

4  9 

*  4 
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SEPTEMBER,  1734. 


p 

Barom. 

rherniom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

ForD- 

Aftn- 

For 

n. 

Aft 

n. 

For11, 

Aft 

n. 

Forenoon. 

Afternoon. 

•5! 

I.  D. 

I.  D. 

I.  D. 

I.  D. 

I.D. 

I.  D. 

Dired. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

In.  D. 

I 

28  9 

29  2 

*3 

3 

12 

O 

1  9 

1 

9 

W. 

2 

W. 

2 

fair 

r  * 

fair 

0 

02£; 

2,29  4 

28  9 

1 2 

7 

1 1 

8 

1  8 

1 

2 

W. 

3 

W. 

3 

fair 

rain 

3 

28  9 

28  9 

1 1 

8 

1 2 

3 

*  7 

1 

61 

w. 

3 

S.  w. 

3 

fair 

fair 

4 

29  3 

29  5 

1 2 

7 

!3 

0 

1  5 

1 

5 

N.  vv. 

3 

N.w. 

2 

fair 

fair 

0 

CO 

O 

5 

29  6 

29  7 

1 2 

9 

1 2 

8 

2  3 

2 

1 

W. 

1 

w. 

1 

clou 

fair 

6 

29  8 

29  7 

12 

8 

1 2 

7 

1  9 

1 

7 

S.  e. 

2 

W. 

1 

clou 

rain 

7 

29  8 

29  9 

13 

5 

1 2 

7 

2  4 

1 

6 

W. 

2 

w. 

2 

fair 

fair 

8 

29  9 

29  8 

12 

5 

>3 

1 

1  9 

1 

8 

S.  w. 

2 

S.  w. 

1 

clou 

clou 

9 

29  6 

29  7 

1 1 

3 

1 1 

0 

D 

2  3 

1 

n 

/ 

N.  e. 

2 

N. 

2 

rain 

fair 

0 

13° 

10 

29  8 

30  0 

1 1 

6 

1 1 

2 

1  6 

1 

5 

N.w. 

2 

N.  w. 

2 

fair 

fair 

0 

065 

1 1 

30  0 

30  0 

1 1 

6 

1 2 

5 

1  6 

1 

7 

N.  w. 

1 

W.  b  f. 

1 

clou 

clou 

0 

O90 

1 2 

30  0 

30  0 

1 2 

0 

3 

1  3 

2 

1  8 

1 

5 

S.  w. 

.1 

S.  w. 

1 

cion 

clou 

1 3 

30  0 

29  9 

1 2 

3 

1 2 

5 

1  8 

1 

6 

W. 

1 

w. 

1 

fair 

clou 

*•4 

29  8 

29  8 

1 1 

7 

1  2 

4 

1  9 

1 

5 

w. 

2 

N.  w. 

2 

fair 

fair 

‘5 

29  8 

29  8 

1 2 

1 

1 2 

8 

1  8 

1 

9 

w. 

<■» 

W. 

2 

clou 

clou 

i,6 

29  8 

29  9 

1 2 

1 

1 2 

1 

2  0 

1 

7 

w. 

1 

W. 

1 

fair 

fair 

0 

1  56 

17 

29  9 

29  9 

1 2 

8 

H  4 

,1,  8 

1 

7 

s. 

.2 

S.  w. 

2 

clou 

fair 

18 

30  0 

30  0 

‘3 

8 

14 

1 

1  9 

1 

**7 

/ 

■S.  w. 

3 

S.  w. 

2 

fair 

clou 

0  260 

19 

30  o; 

29  9 

1 2 

5 

1 1 

3. 

>2  9 

1 

1 

w. 

1 

W. 

1 

clou 

clou 

20 

29  7 

29  6 

1 1 

8 

12 

0 

29 

2 

8 

3.  w. 

1 

S.  w. 

1 

fair 

clou 

0 

I27 

21 

2Q 

29  2 

1 1 

9 

1 1 

9 

2  O 

1 

8 

S.  w. 

1 

S.  w. 

1 

fair 

fair 

*2 

28  7 

28. S 

(O 

7 

1 1 

9 

1  9 

1 

9 

W. 

.n 

0 

w. 

2 

rain 

clou 

23 

2Q  4 

29  5 

1 1 

2 

1 1 

8 

4  7 

1 

7 

N.w. 

2 

w. 

1 

fair 

rain 

24 

29  3 

29  3 

12 

5 

1 1 

2 

2  2 

1 

9 

N.  w. 

1 

N. 

1 

fair 

clou 

25 

29  7 

29  9 

10 

7 

1 1 

1 

2  c 

1 

6 

N. 

2 

N. 

2 

fair 

fair 

0 

O90 

20 

30  O 

29  9 

10 

1 

1 1 

0 

1  7 

1 

8 

W.  £  n. 

W. 

2 

clou 

clou 

.0 

°35 

27 

29  8 

29  8 

12 

01 1 

8 

2  6 

1 

9 

N.  e. 

1 

E.  b  n. 

1 

clou 

clou 

28 

29  7 

29  7 

1 1 

£ 

1  2 

2 

1  9 

1 

7 

E. 

1 

E. 

1 

fair 

fair 

29 

29  7 

29  7 

1 1 

640 

c 

1  g 

* 

8 

W. 

2 

w. 

2 

clou 

clou 

10 

116 

3c 

29  3 

29  3 

9 

c 

iip 

1 

6 

2  2 

2 

c 

3  3.  w. 

3 

S.  w. 

1 

rain 

clou 

1! 

Total  Depth  i,  172 


Height  at  a  Medium 
Created:  Height - 


Leait  Height 


Barom. 

Ther. 

In.  D. 

In.  D. 

—  29  6 

1 2  0 

30  0 

*4  4 

—  28  7 

9  9 

Hygr. 
In.  D. 

1  8 

2  9 

1  2 
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OCTOBER,  1734- 


Barom. 

Thermom 

Hygrofc. 

Wind. 

Rain. 

Cl 

7orn* 

Aftn- 

For11- 

Aft*- 

For" 

Afcn- 

Forenoon. 

Afternoon. 

T 

L  D. 

LD. 

r.  d 

I.  D. 

[.  D 

t.D. 

Direct  j 

fo. 

Diredd. 

fo. 

Fo. 

Af. 

fn.  D. 

I 

28  8 

28  8 

1 2  4 

1 1  c 

2 

2 

2 

O 

S.  w. 

4 

S.  vv. 

2 

rain 

fair 

2 

28  8 

29  1 

n  4 

n  6 

1 

9 

I 

7 

S.  vv.- 

3 

S.  w. 

2 

fair 

fair 

3 

29  1 

29  0 

10  6 

10  4 

1 

9 

2 

2 

S.  w. 

1 

N.w. 

0 

fog 

clou 

0  096 

4:29  3 

29  4 

io  6 

1 1  2 

2 

2 

2 

1 

S. 

0 

S. 

1 

lair 

fair 

?'29  ? 

29  5 

11  2 

11  5 

2 

3 

2 

1 

N. 

1 

N. 

0 

clou 

clou 

6! 

29  5 

29  3 

11  6 

11  6 

a 

0 

2 

4 

E. 

1 

E. 

1 

fog 

clou 

0  107 

7  29  1 

29  2 

10  4 

10  7 

3 

1 

3 

2 

N.  e. 

1 

N. 

2 

rain 

low 

0  037 

8;z9  5 

29  5 

10  6 

.0  5 

2 

6 

I 

8 

w. 

2 

W. 

2 

clou 

clou 

979  4 

29  4 

10  5 

10  0 

2 

*- 

2 

2 

W. 

3 

W. 

2 

clou 

clou 

10,29  5 

29  6 

10  2 

10  4 

2 

4 

2 

0 

W. 

3  S.  w. 

2 

fair 

clou 

0  130 

ll\ 

29  3 

29  3 

10  3 

10  6 

2 

3 

2 

3 

s. 

1 

s. 

2 

clou 

rain 

12! 

29  1 

29  1 

9  9 

10  8 

2 

n 

0 

2 

0 

s. 

1 

s. 

1 

fair 

fair 

1 3i29  1 

29  2 

10  6 

1 1  0 

2 

2 

I 

9 

S  e. 

1 

N.  e. 

'J 

fair 

clou 

*4 

29  5 

29  6 

10  3 

10  4 

3 

O 

2 

9 

N. 

0 

N. 

O 

clou 

tair 

0  090 

13)20  6 

29  6 

10  7 

10  4 

2 

9 

2 

w 

7 

iN.  e. 

0 

N.  e. 

I 

fair 

clou 

0  030 

16 

29  6 

29  7 

9  4 

10  2 

2 

F 

5 

2 

2 

N.  w. 

2 

N.  vv. 

2 

fair 

fair 

0  290 

29  9 

29  9 

9  7 

10  3 

2 

3 

2 

0 

N.  w. 

2 

N.  b  w. 

I 

fair 

fair 

18 

30  0 

29  9 

9  2 

10  6 

2 

1 

2 

0 

N.  w. 

1 

N.  vv. 

I 

fair 

clou 

!9 

30  0 

30  1 

9  5 

9  3 

2 

0 

2 

0 

N. 

4 

N.  e. 

2 

fair 

fair 

20 

30  0 

3°  0 

9  5 

9  2 

2 

0 

I 

9 

W. 

2 

W.  b  n. 

0 

clou 

clou 

'a 

r-- 

0 

O 

21 

30  c 

30  0 

10  2 

10  3 

2 

6 

2 

8 

N.w. 

1 

N.  w. 

I 

haz 

clou 

2  2 

30  2 

30  2 

9  5 

10  0 

2 

6 

2 

4 

WT 

1 

W. 

I 

fair 

fair 

21 

30  1 

30  0 

10  c 

10  8 

2 

6 

2 

6 

W. 

2 

w. 

2 

fair 

clou 

24 

29  9 

29  8 

11  8 

1 2  2 

3 

0 

3 

0 

w. 

2 

W.  b  f. 

I 

rain 

clou 

25 

30  c 

),29  9 

10  c 

*1  5 

2 

5 

”7 

AS 

8 

S.  w. 

3 

S.  w. 

3 

clou 

clou 

26 

29  8.29  7 

«« 5 

f  1  0 

2 

0 

I 

9 

N.  w. 

4 

N.  vv. 

4 

fair 

clou 

O  179 

27 

29  7,29  8 
29  8  29  8 

9  5 

9  3 

1 

8 

I 

6 

N .  w. 

3 

N.  w. 

3 

fair 

clou 

0  094 

28 

9  c 

9  8 

i 

7 

l 

6 

N.w. 

2 

In.  w. 

1 

fair 

clou 

0  055 

29  3 

•'29  4 

9  3 

9  4 

2 

2 

2 

3 

S.  w. 

0 

S.  w. 

1 

fog 

fair 

3C 

29  5129  6 

9  3 

9  8 

2 

3 

2 

0 

S.  w. 

2 

S.  vv. 

2 

fair 

fair 

O  083 

31 

29  4';29  3 

i 

10  c 

5 

2 

1 

2 

0 

S.  w. 

h 

S.  e. 

1 

clot 

cloi 

IO  053 

Total  Depth  1,  321 


Height  at  a  Medium 

Greateft  Height - 

Leah  Height  - - 


Barom. 
In.  D. 

•  29  5 

*  30  2 

.  28  8 


Ther. 
In.  D. 
10  3 

1 2  4 

9  0 


Hygr. 
In.  D. 

2  2 

3  2 

1  6 


VoL.  I. 
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MEDICAL  ESSAYS 


NOVEMBER,  1734. 


£ 

Barom. 

Thermom 

Hygrofc* 

Wind. 

Weath. 

Rain. 

Forn- 

|Aftn‘ 

Forn* 

|Aftn- 

For11 

Aftn 

Forenoon. 

Afternoon. 

I.  D. 

!l.  D. 

L  D. 

I.  D. 

.1.  D 

.1.  D 

Dired. 

to 

.  Dired. 

fo. 

Fo. 

Af. 

In.  D. 

I 

29  7 

29  9 

9  3 

10  4 

2  0 

2  0 

S.  w. 

1 

S.  w. 

0 

fair 

fair 

2 

30  0:30  c 

10  3 

10  7 

2  1 

20 

S. 

1 

S. 

1 

fair 

fair 

0 

130 

3 

29  8 

29  9 

1 1  6 

10  8 

2  1 

2  i 

S. 

1 

s. 

! 

cloujfair 

0 

0 

© 

4 

29  8 

29  7 

10  4 

10  6 

2  1 

2  0 

s. 

1 

s. 

2 

clou;fair 

5 

29  8 

29  8 

10  4 

10  5 

2  1 

2  1 

S.  vv. 

2 

S.  w. 

2 

fair 

fair 

6 

29  9 

29  9 

10  2 

10  6 

2  3 

2  1 

S.  w. 

1 

S.  h  vv. 

I 

cJoujclou 

7 

29  8 

29  9 

10  6 

10  1 

2  0 

2  0 

S.  w. 

1 

S.  vv. 

r 

cloujfair 

8 

30  2 

30  2 

9  0 

9  0 

2  3 

2  2 

S.  w. 

1 

S.  vv. 

I 

froltfair 

9 

30  2 

30  2 

9  1 

9  3 

2  5 

2  7 

S.  w. 

1 

S.  w. 

1 

mdifair 

0 

180 

1 0 

30  2 

30  2 

8  5 

8  61 2  3 

!2  2 

S.  w. 

1 

S.  w. 

r 

froft 

frof 

0 

0  75 

1 1 

30  2 

30  2 

8  2 

8  2 

2  I 

2 1 

S.  w. 

1 

>.  vv. 

1 

rair 

fair 

1 2 

30  2 

3°  3 

7  9 

8  3 

2  2 

2 1 

S.  w. 

1 

S.  vv. 

t 

'roll 

frofl 

0 

°94 

*3 

30  4 

3°  4 

8  2 

8  9 

2  4 

2  4 

S.  w. 

1 

S.  w. 

1 

°g 

clou 

i/f 

• 

30  4 

j3°  4 

9  0 

9  4 

2  5 

2  2 

S.  b  e. 

1 

6.  b  e. 

1 

°g 

fog 

15 

30  4*30  4 

9  5 

9  ^ 

2  1 

2  0 

S.  e. 

1 

S.  e. 

1 

°g  if°g 

'  16 

3°  4,3°  3 

9  4 

9  2 

2  0 

2  0 

S.  e. 

1 

S.  vv. 

1 

dou'clou 

17 

30  2 

30  2 

9  2 

9  1 

2  0 

2  0 

vv. 

1 

w. 

2 

zlou 

cl  u 

0 

H4 

18 

30  i 

30  0 

8  1 

3  9 

2  3 

2  2 

w. 

1 

W. 

i 

uir 

fair 

0 

090 

i9 

29  9 

29  9 

9  2 

9  4 

2  5 

2  3 

s. 

1 

S  be. 

1 

fog 

fog 

20 

29  8 

29  7 

8  8 

9  3 

2  2 

2  3 

S.  w. 

1 

S.  vv. 

1 

fog 

fog 

2 1 

29  7 

29  7 

8  *7 

/ 

9  5 

2  3 

2  3 

w. 

1 

VV. 

1 

fair 

clou 

22 

29  5 

29  5 

8  6 

8  5 

2  3 

2  2 

S.  w. 

2 

VV. 

2 

air 

fair 

0 

385 

23 

29  4 

29  3 

7.8 

8  q 

2  2 

2  3 

w. 

0 

S.  e. 

1 

°g 

;og 

24 

29  4 

29  5 

9  0 

9  0 

1  9! 

1  6 

N.e. 

2 

N.  e. 

2 

;lou 

clou 

0 

130 

z$ 

29  7 

29  8 

8  1 

8  6 

2  6 

2  2 

S.  e. 

I 

S.  e. 

1 

ho 

clou 

26 

29  9 

30  0 

8  3 

7  9 

2  4 

2  0 

N. 

3 

N. 

2 

air 

fair 

0 

150 

27 

<o  2 

30  2 

7  7 

7  9 

2  0 

2  0 

VV. 

I 

W. 

1 

roll 

frofl: 

28 

29  6 

29  7 

to  3 

1 1  2 

2  3 

1  6 

S.  vv. 

* 

3 

3.  w. 

2 

:iia 

fair 

0 

090 

29 

29  6 

29  6 

1 1  6 

u  7 

2  6 

2  7 

S.  w.  bxv. 

2 

S.vv.  b\v. 

2 

:air 

clou 

0 

070 

3° 

29  7 

29  5 

9  6 

•0  5 

2  6 

2  3 

W. 

2 

vV. 

2 

r  • 

rair 

clou 

Total  Depth  i,  608 


Height  at  a  Medium 
Greatefi  Height  — — 


Lealt  Height 


Barom. 

Ther. 

Hygr. 

In. 

D. 

In. 

D. 

In. 

D. 

29 

9 

9 

3 

2 

1 

3° 

4 

1  r 

7 

2 

7 

29 

3 

7 

7 

1 

6 
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DECEMBER,  1734. 


Day. 

Barom. 

Thermom. 

Hygrofc. 

Wind.  . 

Weath. 

Rain. 

Foi 

•n 

Aft 

n. 

For11, 

Aft"' 

For11, 

Aftn* 

Forenoon. 

Afternoon. 

I.  D. 

r.D. 

I.D. 

I.  D. 

I. 

D. 

I.D. 

Diredt. 

fo. 

Dire  (ft. 

fo. 

Fo. 

Af, 

In.  D. 

1 

29 

1 

28 

9 

I  I 

? 

i,. 

5 

2 

3 

2 

3 

S.  w. 

3 

S.  w. 

2 

clou 

clou 

0 

094 

2 

29 

O 

29 

1 

8 

7 

8 

8 

2 

3 

2 

2 

S.  vv. 

2 

S.  w. 

2 

fair 

fair 

0 

067 

3 

29 

I 

29 

1 

8 

3 

8 

8 

2 

3 

2 

3 

S.  t>  e. 

2 

S.  b  e. 

I 

fair 

fair 

4i 

29 

2 

29 

2 

8 

0 

8 

4 

2 

4 

2 

3 

S. 

1 

S. 

I 

iOg 

clou 

0 

190 

5 

28 

9 

28 

9 

9 

1 

9 

$ 

2 

5 

2 

8 

E. 

2 

E. 

2 

fog 

rain 

0 

050 

6 

29 

1 

29 

2 

9 

5 

9 

7 

3 

0 

) 

0 

w. 

2 

W. 

2 

clou 

haz 

7 

29 

3 

29 

5 

9 

0 

8 

8 

2 

8 

2 

5 

W.  in. 

2 

N.  vv. 

2 

fair 

fair 

0 

090 

8 

29 

4) 

29 

3 

9 

0 

10 

1 

2 

6 

4 

S.  w. 

1 

S.  w. 

2 

clou 

clou 

9 

29 

0 

29 

2 

10 

0 

9 

6 

2 

; 

2 

4 

S.  w. 

2 

S.  w. 

2 

fair 

fair 

10 

1 1 

29 

28 

3 

8 

29 

29 

3 

0 

8 

8 

9 

r* 

3 

9 

8 

5 

8 

2 

2 

3 

8 

2 

2 

3 

3 

S. 

N.w. 

3 

3 

S. 

N.  w. 

; 

fair 

clou 

fair 

fair 

0 

*56 

1 2 

29 

2 

29 

1 

9 

3 

9 

2 

2 

4 

2 

3 

S. 

1 

S. 

1 

tair 

fair 

0 

c6o 

1 3 

28 

6 

28 

6 

9 

4 

9 

4 

3 

0 

2 

8 

S.  e. 

1 

S.  e. 

2 

wg 

c  ou 

0 

°75 

14 

28 

0 

28 

0 

9 

1 

9 

1 

2 

6 

2 

3 

S. 

2 

s* 

-  -  ♦ 

2 

haz 

cloi 

IC 

28 

3 

28 

6 

9 

3 

9 

1 

2 

2 

2 

5 

N.  e. 

2 

N.  e. 

2 

lair 

rain 

460 

16 

29 

0 

29 

1 

8 

4 

8 

8 

2 

3 

2 

5 

W.  b  n. 

2 

W.  b  n. 

2 

fair 

fair 

0 

17 

28 

9 

28 

9 

8 

6 

9 

0 

2 

5 

2 

5 

S.  e. 

1 

S.  e. 

1 

fog 

haz 

0 

205 

18 

28 

9 

28  0 

9 

0 

8 

9 

2 

5 

2 

3 

S.  w. 

2 

S.  w. 

2 

clou 

fair 

0 

240 

19 

29 

0 

29 

1 

9 

5 

9 

8 

2 

3 

2 

3 

S.  w. 

3 

S.  vv. 

3 

clou 

fair 

20 

29 

5 

29 

6 

9 

3 

9 

2 

2 

5 

2 

5 

S.  w. 

2 

S.  w. 

1 

fair 

fair 

21 

29 

6 

29 

6 

8 

6 

8 

8 

2 

3 

2 

6 

S,  w. 

2 

S.  w. 

2 

fog 

clou 

22 

29 

8 

29 

8 

7 

9 

8 

5 

2 

5 

2 

6 

w. 

1 

W. 

1 1 

fair 

fog 

23 

29 

8 

29 

8 

7 

4 

8 

1 

2 

8 

2 

7 

S.  b  e. 

2 

S.  b  e. 

* 

fair 

fog 

38; 

24 

29 

6 

•29 

5 

10 

6 

10 

3 

2 

7 

2 

7 

S.  w. 

2 

S.  w. 

2i 

clou 

clou 

0 

25 

29 

7 

29 

7 

8 

3 

8 

8 

2 

5 

2 

5 

W. 

2 

W. 

0 

*** 

fair 

fair 

0 

090 

26 

29 

5 

29 

1 

9 

9 

10 

/ 

2 

3 

2 

3 

S.  b  w. 

4 

S.  ^  vv. 

4 

clou 

clou 

27 

29 

3 

29 

1 

9 

2 

10 

0 

2 

2 

2 

2 

S.  £  w. 

3 

S.  b  w. 

3 

fair 

clou 

28 

28 

6 

28 

9 

9 

9 

10 

2 

2 

6 

2 

0 

S.  b  vv. 

2 

W.  bn, 

3 

fair 

clou 

29 

29 

c 

29 

c 

8 

8 

9 

0 

2 

2 

2 

2 

S.  £  e. 

1 

S.  b  e. 

1 

fog 

clou 

0 

170 

3° 

z9 

5 

29 

8 

8 

3 

9 

c 

2 

3 

I 

9 

S.  b  w. 

1 

S.  b  vv  . 

2 

fair 

fair 

3 1 

29 

6 

29 

8 

9 

6 

9 

0 

2 

1 

2 

1 

3 

S.  w. 

4  S.  w. 

2 

clou 

clou 

Total  Depth  2,  332 


Height  at  a  Medium 

Greateft  Height  - 

Lead  Height  — 


Barom. 

Ther. 

In.  D. 

In.  D. 

29  0 

9  1 

29  8 

11  5 

28  0 

7  4 

G  2* 

Hygr. 
In.  D. 

2  4 

3  0 

1  9 


48  MEDICAL  ESSAYS 


JANUARY, 

1735 

• 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

\X/  /a  n  t  Tv 

Rain. 

t? 

For11. 

Aftn. 

Porn- 

Aftn. 

For"* 

Aftn* 

Forenoon. 

Afternoon. 

• 

ID. 

I.  D. 

I.D. 

r.D. 

I.  D. 

I.  D. 

Direct. 

fo. 

Direct. 

fo. 

Fo. 

Af. 

In.  D. 

I 

29  9 

30  0 

9  2 

9  3 

2  3 

2  3 

W.bt 

2 

W. 

2 

fair 

fair 

2 

29  8 

29  6 

10  7 

11  5 

2  3 

2  3 

S.  w. 

4 

S.  vv. 

4 

clou 

rain 

0  147 

3 

29  9 

29  9 

9  0 

9  7 

2  3 

2  3 

S.  w. 

3 

W. 

3 

lair 

clou 

4 

30  2 

30  2 

9  0 

i°  5 

2  3 

2  2 

vV. 

3 

S.  vv. 

3 

fair 

clou 

0  096 

5 

30  c 

29  8 

1 1  1 

n  3 

2  6 

2  6 

S.  b  W. 

3 

w. 

4 

clou 

clou 

6 

29  6 

29  3 

n  4 

1 1  6 

2  6 

2  4 

W. 

3 

S.  vv. 

4 

clou 

rain 

7 

28  7 

23'  6 

i  7 

9  1 

2  1 

2  2 

S.  w. 

4 

W. 

3 

fair 

clou 

8 

28  4 

28  2 

8  3 

8  5 

2  3 

2  3 

S. 

1 

N. 

1 

fog 

fair 

9 

28  4 

28  6 

3  3 

8  4 

2  7 

2  6 

w. 

1 

W. 

2 

fair 

fair 

0  195 

IC 

28  9 

28  9 

7  8 

7  ^ 

2  5 

2  4 

w. 

'j 

w. 

1 

fair 

fog 

1 1 

28  9 

29  0 

8  8 

«  7 

2  5 

2  7 

E. 

N. 

2 

clou 

clou 

12 

29  5 

29  5 

7  7 

8  0 

2  2 

2  0 

N.w. 

2 

N.  vv. 

2 

fair 

fair 

0  540 

J3 

29  3 

29  p 

7  9 

8  2 

2  0 

2  1 

s. 

2 

S.  e. 

3 

Ino 

clou 

0  43c 

*4 

28  6 

28  7 

8  8 

8.5 

2  2 

2  0 

W.  £  n. 

4 

VV.  b  n. 

3 

clou 

clou 

l5 

29  1 

29  2 

9  1 

9  2 

2  2 

2  3 

VV. 

3 

w. 

2 

fair 

fair 

16 

29  3 

29  3 

8  4 

8  6 

2  6 

2  5 

4.  w. 

2 

vv. 

2 

fair 

fair 

17 

29  5 

29  5 

8  5 

9  3 

2  5 

2  3 

w. 

2 

VV. 

2 

fair 

clou 

0  29c 

18 

29  z 

2  9  1 

9  ^ 

to  6 

2  5 

2  6 

S.  w. 

2 

S.  vv. 

r 

2 1 

clou 

clou 

0  °S7 

19 

,29  2 

29  3 

9  5 

9  5 

2  5 

2  5 

VV. 

2 

NT. 

3  clou 

clou 

20 

29  7 

29  8 

8  7 

8  2 

2  3 

2  2 

N. 

2 

N\ 

2  i 

clou 

fair 

21 

29  9 

29  8 

8  6 

8  7 

2  0 

2  0 

VV.  b  n. 

2 

S.  w. 

2 

fair 

clou 

0  25c 

! 22 

29  8 

29  9 

8  1 

8  b 

2  3 

2  2 

VV. 

2 

N. 

2 

fair 

fair 

:  2  3 

29  8 

29  8 

8  4 

8  3 

2  1 

1  9 

E. 

2 

E. 

2 

fog 

clou 

‘  2  4 

29  8 

29  8 

8  c 

8  8 

1  9 

2  0 

N,  vv. 

2 

N.  vv. 

2  lair 

fair 

0  410 

-  23 

29  8 

30  1 

3  8 

8  6 

2  3 

i  9 

W. 

2 

W. 

2  clou 

clou 

0  160. 

|  26 

50  0 

29  9 

9  7 

10  6 

2  6 

2  7 

W. 

2 

w. 

2  , 

fair 

clou 

!  27 

29  9 

29  9 

9  7 

IO  0 

2  6 

2  2 

w. 

2 

vv. 

2  {fair 

fair 

0  130 

i  28 

29  9 

30  2 

io  8 

9  ^ 

2  3 

2  5 

w. 

:> 

E. 

2  CiOU 

rain 

,  2  9 

3°  3 

30  2 

9  6 

io  1 

2  4 

2  4 

VV. 

7 

W. 

2  CiOU 

fair 

3C 

30  2 

30  1 

9  9 

IO  4 

2  8 

2  5 

VV. 

2 

VV. 

2 

1 

air 

clou 

0  29c 

3’ 

30  2 

30  3 

9  7, 

io  6 

3  0 

2  3 

vV. 

2 

; 

VV. 

V 

2  fair 

fair 

Total  Depth  2,  995 


Barom. 
In.  D. 

Height  at  a  Medium  - - —  29  5 

Created  Height— - 30  3 

Lead  Height  - - - —  2  S  2 


Thcr. 
In.  D. 

9  2 
1 1  6 

7  6 


Hygr. 
In.  D. 

2  7 

3  o 

1  9 


49 


and  OBSERVATIONS. 


FEBRUARY,  1735. 


0 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

For11, 

Aft 

n. 

F01 

•n. 

Aft 

n. 

For11- 

Aftn- 

Forenoon. 

Afternoon. 

X 

I.D. 

I.  D. 

L  D. 

I.  D. 

I.  D. 

I. 

D. 

Dirett. 

fo. 

Direft. 

jfo. 

Fo. 

Af. 

In.  D. 

I 

30 

4- 

30 

4 

9 

3 

10 

4 

2 

8 

2 

4 

W. 

1 

w. 

I 

fair 

fair 

0 

°94 

2 

3° 

4 

30 

5 

8 

9 

9 

/ 

2 

6 

2 

5 

W. 

1 

W. 

I 

fair 

clou 

3 

30 

4 

30 

■2 

8 

9 

8 

8 

2 

3 

2 

2 

w. 

2 

w. 

2 

clou 

clou 

0 

165 

4 

30 

2 

30 

2 

8 

9 

8 

7 

2 

5 

2 

4 

vv. 

2 

w. 

2 

clou 

clou 

5 

3° 

1 

30 

0 

9 

7 

10 

4 

2 

2 

2 

1 

w. 

3 

S.  w. 

2 

air 

clou 

0 

290 

6 

30 

0 

29 

9 

10 

8 

10 

6 

2 

8 

2 

2 

S.  w. 

2 

S.  vv. 

2 

clou 

fair 

7 

29 

6 

29 

5 

10 

3 

1 1 

5 

2 

1 

2 

2 

S.  w. 

4 

S.  vv. 

4 

air 

clou 

0 

460 

8 

29 

5 

29 

5 

1 2 

4 

12 

1 

2 

3 

2 

2 

S.  w. 

2 

S.  vv. 

2 

fair 

clou 

0 

*95 

9 

29 

6 

29 

7 

10 

5 

10 

8 

2 

4 

2 

0 

S.  w. 

2 

S.  w. 

2 

fair 

clou 

10 

29 

6 

29 

5 

9 

4 

10 

2 

2 

0 

2 

1 

S.  w. 

3 

S.  vv. 

4 

fair 

rain 

1 1 

29 

9 

3° 

0 

9 

3 

10 

5 

2 

0 

1 

8 

W. 

2 

W.b  n. 

1 

air 

fog 

12 

30 

1 

30 

0 

10 

7 

1 1 

3 

2 

7 

2 

2 

W. 

1 

w. 

1 

clou 

driz 

0 

3 16 

13 

29 

9 

29 

8 

10 

9 

10 

8 

2 

3 

2 

1 

S.  w. 

t 

VV. 

1 

clou 

clou 

0 

070 

14 

29 

1 

29 

7 

to 

6 

10 

9 

2 

2 

2 

1 

S.  w. 

2 

S.  w. 

2 

air 

fair 

l5 

29 

8 

29 

9 

8 

9 

9 

2 

2 

1 

1 

8 

W.  b  n. 

2 

W.  bn. 

2 

fair 

fair 

16 

30 

0 

29 

8 

9 

6 

10 

8 

2 

3 

2 

2 

S,  w. 

3 

S.  w. 

3 

clou 

clou 

0  560 

17 

29 

5 

29 

4 

9 

8 

9 

5 

2 

2 

2 

3 

S.  w. 

VV. 

2 

fair 

fair 

18 

29 

3 

29 

3 

8 

7 

9 

4 

2 

3 

2 

0 

N. 

2 

N.  e. 

2 

fno 

fair 

*9 

29 

4 

29 

5 

8 

5 

8 

6 

2 

2 

1 

8 

N.  e. 

3 

N.  e. 

3 

clou 

fair 

0 

496 

20 

29 

8 

29 

8 

7 

4 

9 

1 

1 

9 

1 

8 

W. 

2 

W. 

2 

fair 

fair 

0 

170 

21 

29 

9 

29 

9 

8 

6 

9 

2 

2 

2 

1 

8 

N.  w. 

2 

N.  vv. 

2 

fair 

fair 

22 

29 

7 

29 

5 

8 

7 

9 

6 

1 

8 

1 

9 

S.  w. 

3 

S.  w. 

3 

fair 

fair 

23 

28 

9 

28 

9 

9 

S 

9 

8 

2 

1 

1 

9 

S.  w. 

4 

S.  w. 

3 

clou 

fair 

24 

28 

9 

28 

8 

9 

3 

9 

5 

2 

2 

2 

0 

S.  w. 

3 

S.  w. 

2 

fair 

fair 

0 

296 

25 

28 

9 

29 

2 

9 

2 

9 

2 

2 

4 

1 

8 

W. 

2 

w. 

2 

fair 

fair 

0 

100 

26 

29 

4 

29 

4 

9 

5 

10 

8 

2 

2 

1 

7 

W. 

2 

3.  vv. 

2 

fair 

fair 

27 

29 

0 

28 

9 

10 

3 

10 

9 

2 

5 

1 

8 

S.  e. 

2 

S.  vv. 

2 

driz 

fair 

28 

29 

1 

29 

2 

10 

6 

10 

6 

2 

1 

t 

9 

s. 

2 

S. 

2 

clou 

fair 

0 

295 

Total  Depth  3,  507 


Height  at  a  Medium 

Greateft  Height - 

Leaft  Height  - - 


Barom. 

Ther. 

Hygr. 

In. 

D. 

In. 

D. 

In. 

D. 

f9 

7 

9 

0 

2 

1 

3° 

5 

12 

4 

2 

8 

28 

8 

7 

4 

1 

7 

5° 


MEDICAL  ESSAYS 


MARCH,  1735. 


to 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

i 

j  Rain. 

For11, 

Aftn- 

For11 

Aftn- 

Forn*  Aftn* 

) 

Forenoon. 

Afternoon. 

ID. 

r.  d. 

r.  d. 

I.D 

I. 

D.  I.  D. 

! 

Direct. 

fo 

< 

Direft. 

fo 

Fo. 

Af 

In.  D. 

j 

I 

29  2 

29  1 

10  4 

10 

5 

2 

I 

2  0 

3.  w. 

2 

N.  vv. 

2 

fair 

clouo 

1 80 

2 

29  0 

29  1 

10  c 

1 0 

6 

2 

5 

2  6 

S.  b  w. 

2 

S.  e. 

2 

fair 

clou 

3 

29  2 

29  1 

9  8 

10 

4 

2 

5 

2  2 

S. 

2 

W. 

2 

clou 

clouo 

050 

4 

29  2 

29  2 

9  8 

10 

2 

2 

2 

2  2 

s. 

1 

s. 

1 

fair 

clou! 

5 

29  4 

29  5 

1 1  0 

1 1 

3 

2 

3 

2  0 

S.  w. 

2 

S.  w.. 

2 

fair 

clou 

6 

29  5 

29  7 

1 1  0 

1 1 

c 

2 

2 

2  0 

VV.  b  n. 

2 

N.  w. 

2 

fair 

fair 

/ 

30  0 

30  1 

9  2 

10 

7 

2 

1 

2  1 

S.  vv. 

2 

E, 

2 

fajr 

fair 

8 

30  1 

30  1 

9  8 

10 

6 

3 

0 

2  8 

S.  e. 

2 

S.  e. 

2 

fog 

fog 

9 

30  2 

30  2 

9  7 

10 

1 

3 

6 

3  3 

S.  e. 

2 

S.  e. 

2 

fog 

fog 

O 

190 

10 

30  1 

30  0 

9  6 

9  9 

3 

4 

3  0 

S.  e. 

2 

S.  e. 

2 

fog 

tog 

0 

170 

1 1 

29  9 

29  9 

9  0 

9 

7 

3 

0 

2  0 

N.  e. 

3 

N.  e. 

3 

clou 

fair 

12 

29  9 

29  8 

9  5 

10 

4 

0 

2 

1  8 

E. 

1 

E. 

1 

fog 

fog 

13 

29  7 

29  6 

9  6 

10 

0 

1 

9 

1  8 

S.  e. 

i 

S.  e. 

1 

fair 

fair 

*4 

29  4 

29  3 

8  6 

10 

5 

2 

0 

1  8 

S.  e. 

2 

S.  e. 

2 

fair 

fair 

0 

290 

*5 

29  2 

29  1 

9  3 

9  9 

1 

2 

2  5 

S  e. 

2 

■  i. 

2 

fair 

clou 

16 

29  c 

9  6 

3 

8 

E. 

3 

rain 

17 

29  4 

29  5 

8  7 

9 

3 

2 

8 

2  2 

N.  e. 

3 

N.  e. 

3 

clou 

hail 

18 

29  7 

29  8 

8  5 

9 

3 

2 

2 

1  9 

N.e. 

A* 

vv. 

2 

fair 

fair 

0 

450 

29  8 

29  8 

9  4 

9 

6 

2 

0 

1  8 

N.  vv. 

2 

N.  vv. 

2 

fair 

fair 

0 

27c 

20 

30  0 

30  0 

8  5 

9 

8 

2 

3 

2  0 

N. 

2 

N. 

2 

fair 

clouo 

>65 

21 

30  1 

30  1 

9  3 

10 

7 

2 

1 

2  1 

w. 

2 

VV. 

2 

clou 

fair 

22 

29  7 

29  6 

!  O  4 

1 1 

5 

2 

5 

2  7 

vv. 

2 

w. 

2 

rain 

driz 

23 

29  6 

29  6 

11  s 

1 1 

9 

3 

2 

2  5 

w. 

vv. 

2 

clou 

ram 

0 

45c 

24)29  4 

29  3 

*3  4 

10 

3 

2 

8 

1  1 

N.  vv. 

2 

N.  w. 

2 

rain 

rain 

25*29  3 

29  2 

9  8 

9 

9 

A* 

/ 

2  2 

N.  e. 

2 

N.e. 

2 

clou 

fair 

26 

29  1 

29  1 

10  0 

9 

0 

2 

5 

3  1 

N.  e. 

2  ! 

N.  w. 

2 

clou 

ram 

0 

590 

27 

29  3 

29  3 

9  6 

10 

7 

3 

0 

2  3 

vv. 

2 

N.  e. 

2 

fair 

fair 

0 

910 

28 

29  3 

29  3 

9  9 

9 

/ 

3 

5 

4  0 

N.e. 

2 

N.  e. 

rain 

rain 

0 

060 

2  9. 

29  2 

29  4 

IQ  O 

9 

8 

3 

3 

2  4 

N  vv. 

2 

N.  w. 

2 

clou 

fair 

0 

970 

3° 

29  6 

29  5 

9  5 

10 

9 

2 

3 

1  9 

W. 

2 

S. 

1 

fair 

clou 

0 

640 

31 

29  3 

29  4 

9  4 

1 0 

8 

2 

4 

2  0 

1 

vv. 

I 

W. 

! 

clou 

fair 

0 

190 

Total  Depth  375 


Height  at  a  Medium 

Greateft  Height - 

Leaf!  Height  - - 


Barom. 

Ther. 

Hvgr. 

In.  D. 

In.  D. 

In.  D. 

29  3 

9  9 

2  4 

30  2 

11  9 

4  0 

29  0 

8  5 

1  2 

i 


and  OBSERVATIONS. 


J« 


APRIL,  1735. 


0 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

Rain. 

Forn* 

Aft 

•n. 

Forn- 

Aft0- 

For11, 

Aftn 

Forenoon. 

Afternoon. 

• 

I.  D. 

;i.d. 

I.  D. 

I.  D. 

I. 

D. 

I.  D 

Direct. 

fo. 

Direct. 

fo. 

Fo 

Af. 

In.  D. 

1 

29  c 

29 

6 

10 

2 

1 1 

7 

2 

3 

1 

9 

w. 

2 

N.  e. 

2 

fair 

clou 

2  2Q  7 

29 

8 

1 1 

8 

13 

3 

.2 

0 

1 

9 

S. 

I 

S. 

1 

fair 

fair 

0 

085 

313°  0:30 

0 

1 2 

3 

|*3 

0 

2 

3 

1 

7 

S.  e. 

2 

S.  Q. 

2 

fair 

fair 

0 

070 

4;3°  * 

30 

1 

10 

7 

IO 

5 

2 

4 

2 

1 

S.  e. 

2 

E. 

2 

clou 

fair 

0 

190 

5  30  1 

3° 

1 

10 

3 

9 

8 

2 

9 

2 

7 

E. 

2 

E. 

2 

clou 

clou 

6.30  0 

0 

9 

7 

IO 

1 

3 

0 

3 

2 

E. 

2 

E. 

2 

rain 

driz 

0 

250 

7 P9  9 

29 

8 

10 

0 

IO 

1 

3 

4 

3 

3 

E. 

2 

2 

fog 

fog 

0 

060 

8 

29  7 

29 

6 

IO 

5 

IO 

8 

3 

2 

2 

9 

E. 

2 

E. 

1 

rain 

clou 

9 

29  4 

29  4 

1 1 

6 

I  2 

1 

2 

9 

2 

1 

E. 

I 

S. 

1 

fair 

clou 

10 

29  4 

[29 

3 

IO 

8 

IO 

2 

2 

9 

4 

1 

E. 

2 

E. 

2 

clou 

fog 

1 1 

29  2 

29 

3 

10 

8 

IO 

5 

4 

1 

4 

1 

E.  b  n. 

2 

E.  b  n. 

2 

fog 

fog 

1  2 

29  4 

29 

5 

1 1 

9 

1 1 

5 

3 

9 

3 

1 

S  w. 

O 

w. 

1 

clou 

clou 

0 

140 

1 3 

29  7 

29 

8 

1 1 

4 

1 1 

7 

2 

7 

2 

4 

W. 

2 

W. 

2 

fair 

fair 

0 

050 

r4 

29  8 

29 

6 

I  2 

1 

I  2 

7 

2 

6 

2 

5 

s. 

O 

S. 

2 

clou 

clou 

«5 

29  6 

12 

0 

2 

5 

W.  bi. 

2 

clou 

16 

30  0 

30 

0 

I  I 

4 

*3 

0 

2 

0 

1 

7 

W. 

2 

w. 

2 

-  • 
fair 

fair 

17 

29  7 

29 

6 

I  2 

9 

I  2 

5 

2 

1 

2 

0 

S.  b  e. 

I 

S. 

2 

fair 

clou 

18 

29  6 

29 

7 

l  I 

9 

I  I 

5 

2 

0 

1 

9 

S.  w. 

3 

S.  w. 

2 

clou 

clou 

19 

29  4 

I  I 

5 

1 

9 

S.  vv. 

3 

j  1 

clou 

0 

1 10 

20 

29  5 

29 

4 

I  I 

3 

1 1 

7 

2 

9 

2 

0 

W. 

3 

w. 

2 

clou 

clou 

0 

030 

21 

29  2 

29 

3 

II 

8 

I  I 

4 

2 

4 

1 

8 

vV. 

4 

w. 

3 

fair 

fair 

22 

29  0 

29 

0 

I  I 

9 

I  I 

2 

2 

0 

2 

0 

vV. 

3 

w.  b  n. 

3 

clou 

clou 

23 

29  .5 

29 

6 

I  I 

1 

I  2 

1 

1 

8 

1 

7 

W.b  n. 

2 

W.  b  n. 

2 

fair 

clou 

24 

29  7 

29 

6 

1 3 

1 

12 

5 

1 

9 

1 

8 

S.  w. 

2 

S.  vv. 

2 

cloa 

clou 

25 

29  5 

29 

5 

12 

6 

*3 

5 

1 

8 

i 

5 

S.  \v. 

2 

S.  vv. 

1 

fair 

fair 

0 

070 

26 

29  6 

29 

r 

1 2 

8 

I  0 

4 

1 

7 

1 

5 

S.  vv. 

1 

S.  w. 

2 

fair 

fair 

0 

290 

27 

29  3 

29 

3 

1 1 

4 

IO 

8 

2 

0 

2 

7 

N.  e. 

2 

N.  e. 

2 

rain 

rog 

0 

090 

28 

29  2 

29 

3 

1 1 

7 

12 

0 

2 

0 

1 

9 

N.  vv. 

2 

N.  w. 

3 

clou 

fair 

2Q 

'49  < 

29 

6 

1 1 

6 

I  2 

S 

1 

9 

1 

6 

S.  w. 

2 

S.  b  e. 

r 

air 

fair 

3C 

29  8 

29 

8 

1 1 

5 

I  2 

5 

2 

1 

1 

8 

g.  b  f. 

2 

E. 

2 

fair 

fair 

0 

*95 

Total  Depth  1,  630 


Barom. 

Ther 

Hygr. 

In. 

D. 

In. 

D. 

In.  D. 

Height  at  a  Medium - 

29 

7 

n 

2 

2  3 

Greateft  Height - 

3° 

1 

*3 

5 

4  * 

Leaft  Height  - 

29 

0 

9 

7 

1  3 

MEDICAL  ESSAYS 


52 


MAY,  1735. 


Barom. 


O 

'C 


Forn 


I.  D. 


29 
29 

329 


9 

io5 

1 1 

1 2 


29 
29 
29 
o 
830 

3° 


H 


Aft" 


I.  D. 


29 
29 
6  29 


7 


29  9 


29 

29 

29 


29 
29 

3° 

3° 
29 

929 


i329 


29 


1529 

1629 


17 


29 
1830 
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3 
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1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 
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1 
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2 
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Direft. 


S.  w. 

W.  b  n. 
W.  b  n. 
N. 

N.  e. 
W.  b  n. 
N.  w. 

S.  w. 

W. 
N.w. 
N.  w. 
N.w. 
N,  w. 
N.w. 

S.  w. 

W.  b  f. 

w. 
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N.  e. 
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N.e. 
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S.  e. 

E. 
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S.  w. 
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N.  e. 

N.  e. 
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W. 

W. 
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.0  E. 

2 

Baroin. 
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In.  D. 

in.  D. 

29  8 
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2  ;E.  b  n* 
2  |N.  e. 

1 

N.e. 
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JUNE,  1735. 


0 

Barom. 

Thermom 

Hygrofc. 
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r3 
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1 

5 

vS.  w. 
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29  9 
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6 

1 5 
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1 
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1 
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S.  w. 
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2 
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N.  e. 

2 

N.  e. 
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14  2 
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2 

E. 

2 
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E. 

2 

E. 

I 
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1 

E. 

1 
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E. 

1 

E. 

1 
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E. 

1 
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2 
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2, 

1 5  6 
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2, 
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W. 

2 

w. 
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W. 

2 

W. 
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W. 

2 

w. 

2 

13  6 
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S.  w. 

2 

S.  w. 

2 
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S.  w. 

2 

S.  w. 

2 
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2 

w. 
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*3  5 
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w. 
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W. 
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w. 

2 

W. 

2 
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2 
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w. 
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w. 
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2 
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2 
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W. 

1 

W. 
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W. 

2 

12  6 
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2 

12  4 

12  s 

1  7 

1  8 

w. 

2 

W. 

2 

Weath. 


Fo. 


fair 

fair 


clou  f' 
:Ioi 
air 
clou 
cloi 
fair 
fair 
cloi 
'clou 
rain 
fair 
fair 


fair 

clou 

fair 

fair 

fair 


fair 

fair 

clou 

fair 

fair 

clou 


Af. 


clou 

clou 

fair 

clou 

air 

fair 

fair 

clou 

fair 

fair 

clou 

fair 

clou 

clou 

fair 

clou 

rain 

clou 

fair 

fair 

clou 

rain 

fair 

fair 

clou 

clou 

fair 

rain 

fair 

clou 

clou 


Barom. 
In.  D. 

Ther. 
In.  D. 
17  0 

n  5 
■3  S 

—  3°  3 

H 

2 

Hygr. 
In.  D. 
3  o 

1  4 
1  9 


56  MEDICAL  ESSAYS 


SEPTEMBER,  1735. 


Day. 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Weath. 

For 

n 

Aft 

n 

For 

n. 

Aft 

n. 

For0, 

Aftn* 

Forenoon. 

Afternoon. 

I.D. 

I.D. 

I.D. 

I.  D. 

I.  D. 

r.  d. 

Direct. 

fo. 

Dire&. 

fo. 

Fo. 

Af. 

1 

28 

9 

29 

2 

93 

3 

1 2 

O 

1 

9 

1 

9 

W. 

2 

w. 

2 

fair 

fair 

2 

29 

4 

28 

9 

1 2 

7 

1 1 

8 

1 

8 

1 

2 

W. 

3 

w. 

3 

fair 

rain 

3 

28 

9 

28 

9 

1 1 

8 

1 2 

3 

1 

7 

1 

6 

w. 

3 

S.  w. 

3 

fair  fair 

4 

29 

3 

29 

5 

1 2 

7 

1 3 

0 

1 

5 

1 

5 

N.w. 

3 

N.  w. 

2 

fair  fair 

5 

^9 

6 

29 

7 

1 2 

9 

1 2 

8 

2 

3 

2 

1 

w. 

1 

W. 

i 

clou  fair 

6 

29 

8 

29 

7 

1 2 

8 

1 2 

7 

1 

9 

1 

7 

S.  e. 

2 

W. 

1 

clou  lair 

7 

29 

8 

29 

9 

^3 

5 

1 2 

7 

2 

4 

1 

6 

W. 

2 

w. 

2 

fair  [fair 

8 

29 

9 

29 

8 

12 

5 

*  3 

1 

* 

9 

t 

8 

S.  w. 

2 

S.  w. 

1 

clou 

clou 

9 

29 

6 

29 

7 

1 1 

3 

1 1 

3 

2 

3 

1 

7 

N.e. 

2 

N. 

2 

rain 

fair 

10 

29 

8 

30 

0 

1 1 

6 

[  1 

2 

1 

6 

1 

5 

N.w. 

2 

N.  w. 

2 

fair 

fair 

1 1 

3° 

0 

3° 

0 

1 1 

6 

1 2 

5 

1 

6 

1 

7 

N.  w. 

1 

W.bt. 

1 

clou 

clou 

12 

30 

0 

30 

0 

1 2 

3 

*  3 

2 

1 

8 

1 

5 

S.  w. 

1 

S.  w. 

1 

clouclou 

1 3 

3° 

0 

29 

9 

1 2 

3 

1 2 

S 

t 

8 

1 

6 

W. 

1 

W. 

1 

fair  clou 

H 

29 

8 

29 

8 

?  1 

7 

1 2 

4 

1 

9 

1 

5 

S.  w. 

2 

N.  w. 

2 

fair 

fair 

15 

29 

8 

29 

8 

12 

1 

1 2 

8 

1 

8 

1 

9 

W. 

2 

W. 

2 

cloulclou 

16 

29 

8 

29 

9 

1 1 

1 

1 2 

1 

2 

0 

1 

7 

W. 

1 

w. 

1 

fair 

fair 

17 

29 

9 

29 

9 

1 2 

8 

H 

4 

1 

8 

1 

7 

S. 

2 

S.  w. 

2 

clou 

fair 

18 

3° 

0 

3° 

0 

13 

8 

«4 

1 

1 

9 

1 

7 

S.  w. 

3 

S.  w. 

2 

fair 

clou 

19 

3° 

0 

29 

9 

1 2 

5 

1 1 

3 

1 

9 

1 

w. 

1 

w. 

1 

clou 

clou 

20 

29 

7 

29 

6 

1 1 

8 

1 2 

0 

z 

9 

2 

8 

S.  w. 

1 

S.  w. 

1 

fair 

clou 

21 

29 

4 

29 

2 

1 1 

9 

1 1 

9 

?* 

0 

1 

8 

S.  w. 

1 

S,  vv. 

1 

fair 

fair 

22 

28 

/ 

28 

8 

10 

7 

1 1 

Q 

I 

9 

1 

9 

w. 

3 

W. 

2 

rain 

clou 

.23 

29 

4 

29 

5 

1 1 

2 

1 1 

8 

I 

7 

1 

7 

N.  w. 

2 

w. 

1 

fair 

rain 

24 

29 

3 

29 

3 

1 1 

5 

1 2 

2 

2 

2 

1 

9 

N.  w. 

1 

N.w. 

1 

fair 

clou 

25 

29 

7 

29 

9 

10 

7 

1 1 

1 

2 

0 

1 

6 

N. 

2 

N. 

2 

fair 

fair 

26 

3° 

0 

29 

9 

10 

1 

1 1 

0 

I 

7 

1 

8 

W.  J  n. 

2 

W. 

2 

clou 

clou 

27 

29 

cS 

29 

8 

12 

0 

1 1 

8 

2 

6 

1 

9 

N.  e. 

E.  b  n. 

1 

clou 

clou 

28 

29 

7 

29 

7 

1 1 

6 

1 2 

2 

I 

9 

1 

7 

E. 

1 

E. 

1 

fair 

fair 

29 

29 

n 

/ 

29 

7 

1 1 

6 

10 

0 

I 

8 

1 

8 

VV. 

2 

S.  w. 

2 

clou 

clou 

3° 

29 

3 

29 

3 

9 

9 

10 

6 

2 

2 

2 

0 

S.  w. 

3 

S.  w. 

1 

rain 

clou 

Barom. 

Thcr. 

Hygr. 

In.  D. 

In.  D. 

In.  D. 

Greateft  Height— — r— 

— .  30  0 

14  4 

2  9 

Leaf!  Height  - 

—  28  7 

9  9 

1  2 

Height  at  a  Medium  — - r- 

—  29  6 

12  0 

1  3 

and  OBSERVATIONS. 


57 


OCTOBER,  1735. 


Barom. 


U 


1 

2 

3 

4 

;  5 

6 


For" 


9 

10 

1 1 

12 
t3 
*4 


15 

16 

17 

18 

*9 

20 

21 

22 

23 

24 

25 


27 

28 

29 

Jc 

P 


I.D.I.D 


29 

29 

30 

3° 

29 
29 

29 

30 
30 
30 
30 

29 

30 

30 

1a29 

20}29 

29 

29 

29 

30 
30 


Aftn 


29 

29 

30 
30 

829  7 
8  29  8 
930  1 
230  3 
3  3o  3 

3  3°  2 
29 

8  29  8 
'30 

3° 

29  9 
29  3 

5  29  5 

6  29  6 


30  1 
z9  9 


Thermom. 

Hygrofc. 

Wind. 

Weath. 

Foi 

.n. 

Aft 

n. 

For11, 

Aftn* 

Forenoon. 

Afternoon. 

r.  d. 

I.  D. 

I.D. 

I. 

D. 

Direft. 

fo. 

Dire  ft. 

> — 

fo 

Fo. 

Af. 

1 1 

n 

0 

1 1 

1 

2 

6 

2 

1 

E. 

2 

E. 

2 

clou 

clou 

IO 

4 

10 

8 

2 

4 

2 

1 

S.  e. 

1 

S.  e. 

2 

fair 

clou 

10 

2 

1 1 

2 

2 

2 

2 

2 

E. 

2 

E. 

2 

clou 

clou 

10 

8 

10 

7 

2 

3 

1 

9 

S.  e. 

2 

S.  e. 

2 

clou 

clou 

10 

4 

10 

7 

2 

3 

2 

3 

S.  e. 

2 

S.  e. 

2 

rain 

clou 

1 1 

6 

1 1 

3 

2 

4 

1 

7 

S.  e. 

1 

S.  w. 

2 

clou 

clou 

12 

0 

1 2 

3 

2 

4 

2 

4 

S.  w. 

2 

S.  w. 

2 

clou 

clou 

I  I 

2 

1 1 

5 

2 

6 

2 

4 

S.  e. 

1 

S.  e. 

2 

fair 

clou 

I  I 

5 

1 1 

2 

2 

5 

2 

3 

E.i  r. 

0 

E.  b  f. 

1 

clou 

clou 

9 

8 

10 

6 

2 

3 

2 

2 

E.  b  f. 

1 

E.  Jf. 

1 

fair 

fair 

10 

5 

1 1 

0 

2 

3 

2 

2 

S.  e. 

1 

S.  e. 

1 

clou 

clou 

1 1 

6 

12 

6 

2 

6 

2 

5 

S. 

1 

S.  vv. 

1 

fair 

clou 

12 

6 

1 2 

2 

2 

7 

2 

6 

N. 

2 

N. 

2 

clou 

clou 

1 1 

8 

1 2 

0 

3 

1 

2 

7 

E. 

2 

E. 

1 

clou 

clou 

1 1 

9 

12 

0 

2 

8 

2 

0 

E. 

0 

E. 

0 

fog 

fog 

1 2 

6 

1 2 

7 

2 

8 

2 

7 

S.  w. 

2 

W. 

2 

clou 

clou 

1 0 

0 

10 

2 

2 

2 

1 

8 

W. 

2 

W.b  n. 

2 

fair 

fair 

8 

5 

9 

4 

2 

0 

1 

6 

W.  *  n. 

2 

W.  J  n. 

2 

fair 

fair 

8 

1 

9 

0 

1 

8 

1 

5 

N.  w. 

2 

N.  w. 

2 

fair 

fair 

8 

5 

9 

5 

1 

8 

1 

7 

W. 

1 

w. 

1 

fair 

clou 

9 

6 

10 

0 

2 

0 

2 

0 

w. 

1 

w. 

2 

clou 

clou 

Greateft  Height— 

Leaft  Height  - - 

Height  at  a  Medium 


Barom. 

Ther. 

Hygr. 

In. 

D. 

In. 

D. 

In.  D. 

3° 

3 

1 2 

7 

3  1 

29 

3 

8 

1 

1  5  v 

29 

9 

10 

8 

2  zii. 

5&  MEDICAL  ESSAYS 


NOVEMBER,  1735. 


«c 

& 

Barom. 

Thermom. 

Hygrofc. 

Wind. 

Wcath. 

Forn* 

Aft 

n. 

For71* 

Aftn- 

Forn 

Aftn* 

Forenoon. 

Afternoon. 

I.  D. 

r.  d. 

I.  D. 

I.  D. 

r.D. 

I.  D. 

Direft. 

fo 

Direft. 

fo 

Fo. 

Af. 

1 

29 

7 

29 

7 

10 

3 

10 

4 

2 

6 

2 

4 

N.  w. 

2 

N.  w. 

0 

fair 

clou 

2 

30 

0 

3° 

0 

9 

7 

10 

2 

2 

4 

2 

2 

S.  e. 

0 

S.  e. 

0 

clou 

clou 

3 

3° 

0 

3° 

0 

10 

0 

10 

2 

2 

0 

2 

0 

S.  w. 

0 

S.  w. 

0 

clou 

clou 

4 

29 

0 

j 

29 

9 

10 

1 

9 

7 

2 

1 

2 

1 

S.  e. 

0 

S.  e. 

0 

clou 

fair 

5 

29 

8 

29 

7 

10 

2 

1 1 

3 

2 

0 

2 

3 

S.  e. 

0 

S. 

A* 

*  * 
fair 

clou 

6 

3° 

0 

30 

0 

10 

0 

10 

5 

2 

5 

2 

5 

W. 

0 

w. 

O 

fair 

fair 

7 

29 

8 

29 

8 

9 

6 

10 

3 

2 

3 

2 

2 

S.  e. 

3 

S.  e. 

2 

clou 

clou 

8 

29 

7 

29 

6 

10 

5 

n  0 

6 

2 

4 

2 

3 

S.  b  e. 

2 

S,  b  e. 

2 

clou 

clou 

9 

29 

4 

29 

3 

1 1 

6 

1 1 

S 

2 

2 

A* 

2 

S.  b  e. 

2 

S.  b  e. 

2 

clou 

clou 

10 

29 

5 

29 

6 

10 

6 

10 

9 

2 

1 

2 

1 

S. 

1 

S.  w. 

2 

fair 

fair 

1 1 

29 

8 

3° 

0 

9 

6 

10 

4 

2 

4 

2 

5 

S.  b  e. 

2 

S.  b  e. 

2 

clou 

clou 

12 

29 

8 

29 

7 

10 

5 

1 1 

7 

2 

1 

2 

1 

S. 

3 

S. 

3 

clou 

clou 

13 

29 

9 

29 

9 

10 

3 

10 

3 

2 

2 

2 

2 

S. 

1 

vv. 

2 

Air 

fair 

M 

29 

5 

29 

7 

I  2‘ 

1 

10 

6 

2 

3 

2 

2 

W. 

2 

S.  w. 

2 

clou 

clou 

x5 

29 

6 

29 

3 

I  I 

0 

1 2 

0 

2 

1 

2 

2 

S. 

3 

s. 

4 

clou 

clou 

46 

29 

3 

29 

3 

I  I 

i 

1 1 

6 

2 

3 

2 

1 

S.  w. 

z* 

S.  vv. 

2 

•  • 
fair 

fair 

ll 

29 

4 

29 

5 

10 

4 

1 1 

0 

2 

4 

2 

2 

w. 

2 

w. 

2 

air 

clou 

18 

29 

2 

29 

2 

IO 

4 

II 

3 

3 

4 

2 

9 

w. 

1 

s. 

2 

clou 

clou 

*9 

29 

3 

29 

4 

I  I 

8 

I  I 

7 

3 

0 

3 

0 

s. 

0 

S.  e. 

I 

clou 

fog 

1  * 

20 

29 

6 

29 

6 

10 

7 

I  I 

6 

2 

9 

2 

7 

S.  b  w. 

1 

S.  vv. 

2 

clou 

clou 

21 

29 

5 

29  4 

1 1 

6 

I  I 

1 

2 

7 

2 

1 

S.  e. 

2 

S.  b  e. 

2 

clou 

clou 

22 

29 

5 

29  5 

10 

7 

10 

8 

2 

6 

2 

6 

S. 

2 

S. 

2 

fair 

fair 

23 

29 

5 

29 

2 

9 

r 

3 

IO 

r- 

3 

2 

6 

2 

3 

S.  e. 

2 

S.  e. 

2 

fair 

clou 

24 

29 

3 

29 

1 

10 

I 

IO 

4 

2 

5 

2 

6 

S. 

3 

W. 

2 

clou 

clou 

25 

29 

0 

29 

1 

9 

I 

9 

4 

2 

6 

2 

6 

N.  w. 

0 

N.  w. 

0 

clou 

clou 

26 

29 

3 

29 

2 

7 

7 

8 

1 

2 

7 

2 

8 

W.b  n. 

0 

N.  vv. 

O 

fair 

fair 

27 

28 

8 

28 

8 

10 

0 

10 

9 

3 

0 

3 

3 

S.  e. 

0 

S.  e. 

I 

fog 

fair 

28 

29 

0 

29 

2 

10 

7 

10 

5 

3 

9 

4 

0 

N.  e. 

2 

N.e. 

I 

•ain 

rain 

29 

29 

7 

29 

7 

10 

9 

9 

4 

1 

4 

0 

N. 

0 

N. 

O 

clou 

clou 

30 

29 

7 

29  7 

10 

0 

10 

0 

3 

6 

3 

3 

W. 

1 

w. 

l 

Tur 

fair 

Barom. 
In.  D. 

Ther. 
In.  D. 

1 2  1 

Hygr. 
In.  D. 

q 

4  1 

Height  at  a  Medium - -  29  5 

7  7 
10  5 

2  0 

2  S 

and  OBSERVATIONS. 


59 


DECEMBER,  1735. 


a 

Barom. 

Thermom. 

Hyg 

rofc. 

Wind. 

Weath. 

Forn*jAft 

n. 

For 

•n. 

Aft 

n. 

For®* 

Aft"- 

Forenoon. 

Afternoon. 

X 

I.  D.Jl.  D. 

I.  D. 

I.  D. 

I.  D. 

I. 

D 

Direft. 

fo. 

Dire6t. 

fo. 

Fo 

Af. 

1 

29  6 

29 

5 

10 

0 

10 

2 

3  3 

n 

0 

5 

S.  e. 

0 

S.  e. 

0 

rain 

clou 

2 

29  6 

29 

5 

10 

3 

1 1  O 

I 

8 

13  6 

3 

6 

S.  e. 

0 

S.  e. 

0 

clou 

clou 

3,29  3 

29 

3 

1 1 

5 

11 

4  3  2 

a 

0 

S.  w. 

2 

S.  w. 

2 

vari 

clou 

429  1 

29 

0 

1 1 

2 

11 

5 

3  * 

3 

0 

S. 

2 

S. 

2 

clou 

clou 

c  29  0 

29 

1 

9 

4 

.  9 

5 

3  0 

2 

6 

N\  b  w. 

2 

N.  b  w. 

2 

clou 

clou 

6 

29  7 

29 

8 

8 

0 

7 

9 

2  3 

2 

3 

N.  b  w. 

2 

N.  w. 

2 

fair 

fair 

'  7 

3°  0 

29 

9 

7 

7 

8 

3 

2  3 

2 

4 

N.  w. 

2 

N.  w. 

2 

clou. 

clou 

8 

29  7 

29 

6 

8 

9 

9 

0 

2  0 

3 

0 

N.  e. 

2 

N.e. 

1 

rain 

rain 

q  29  6 

29 

7 

9 

9 

9 

8 

3  8 

3 

6 

E.  b  n. 

2 

N.  e. 

2 

clou 

clou 

10 

30  1 

30 

1 

8 

7 

8 

8 

2  7 

2 

7 

N.e. 

2 

N.  e. 

2 

clou 

fair 

1 1 

30  2 

30 

2 

8 

1 

8 

2 

2  7 

2 

6 

N.  c. 

1 

N.  e. 

1 

fair 

fair 

1 2 

30  2 

30 

2 

8 

4 

8 

3 

2  5 

2 

2 

W. 

2 

w. 

2 

clou 

clou 

1 3 

30  1 

30 

1 

8 

6 

8 

8 

2  6 

2 

3 

W. 

1 

W. 

i 

clou 

clou 

H 

30  1 

30 

1 

9 

0 

9 

4 

2  7 

2 

9 

S.  e. 

0 

S.  e. 

Q 

clou 

clou 

15 

30  1 

30 

0 

8 

5 

8 

9 

2  8 

2 

7 

vv. 

1 

W. 

2 

clou 

clou 

16 

29  7 

29 

5 

10 

5 

10 

9 

2  9 

3 

0 

w. 

2 

w. 

2 

clou 

clou 

17 

29  6 

29 

6 

10 

0 

10 

3 

2  9 

3 

0 

w. 

2 

w. 

2 

fair 

haz 

18 

29  7 

29 

8 

9 

3 

10 

0 

2  7 

3 

0 

w. 

0 

w. 

O 

clou 

fair 

*9 

29  8 

29 

8 

10 

4 

10 

3 

3  1 

3 

2 

w. 

2 

w. 

2 

clou 

clou 

20 

29  8 

29 

8 

10 

3 

10 

3 

3  0 

2 

7 

N.w. 

2 

N.w. 

2 

fair 

clou 

21 

3°  1 

3° 

1 

9 

5 

9 

4 

2  6 

2 

6 

N.  w. 

0 

W. 

0 

clou 

clou 

22 

30  1 

30 

0 

9 

8 

10 

0 

2  6 

2 

5 

S. 

2 

s. 

2 

clou 

clou 

23 

30  0 

30 

0 

8 

2 

8 

1 

2  5 

2 

4 

S. 

2, 

s. 

I 

fair 

fair 

24 

29  7 

29 

7 

7 

5 

9 

2 

2  2 

2 

3 

s. 

2 

s. 

3 

fair 

clou 

25 

29  4 

20 

5 

IQ 

7 

1 1 

0 

2  6 

2 

7 

8. 

2 

s. 

2 

clou 

haz 

26 

29  6 

29  6 

IO 

5 

1 1 

4 

3  0 

3 

e 

S.  b  e. 

0 

8.  b  e. 

1 

haz 

haz 

27 

29  5 

29  4 

IO 

2 

10 

7 

z  8 

2 

7 

S.  b  e. 

0 

S.  b  e. 

0 

fair 

fair 

28 

29  G 

29 

1 

1 1 

3 

10 

/ 

2  '5 

2 

3 

S. 

3 

S. 

'2 

fair 

driz 

29 

29  3 

29  4 

10 

0 

10 
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2 
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S. 

3 

s. 

3 

fair 
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29  6 

9 

4 

9 

8 
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2 

4 

3. 

2 

s. 

2 

fair 
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31 

29  6 

29  5 

8 

7I 

10 

0 

2  5 

2 

5 

S. 

2 

s. 

2 

fair 

clou 

Greateft  Height  - - 

Lead  Height  - 

Height  at  a  Medium 


Barom. 
In.  D. 

-  30  2 

-  29  o 

-  29  7 


Ther 
In.  D. 

11  5 
7  5 
9  6 


Hygr. 
In.  0. 

3  8 

2  2 

2  7 
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MEDICAL  ESSAYS 


/JANUARY,  1736.' 


Barom. 

Thermom. 

Hygrofc. 

Wind. 

IV  f-li 

0 

For 

n. 

Aft 

i. 

?or 

n- 

Aftn- 

Forn* 

Aftn' 

Forenoon. 

Afternoon. 

*>  VJi  • 

3 

I.  D. 

I.  D. 

r.  D. 

I.  D. 

I.D. 

I.  D. 

Dired. 

fo. 

Dired. 

fo. 

Fo. 

Af. 

I 

29 

5 

29 

5 

10 

2 

10  0 

2 

5 

2 

6 

S.  e. 

3 

S.  e. 

2 

clou 

haz 

2 

29 

5 

29 

5 

10 

O 

10  3 

2 

8 

2 

7 

S.  e. 

2 

S.  e. 

2 

fair 

clou 

3 

29 

4 

29 

1 

9 

8 

10  3 

2 

6 

2 

5 

S;  b  e. 

2 

S.  b  e. 

3 

clou 

clou 

4 

29 

1 

29 

1 

1  1 

5 

11  7 

2 

7 

2 

6 

S. 

2 

S. 

3 
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5 

29 

6 

29 

6 

9 

4 
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2 
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2 

4 
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2 

S.b  w. 

3 

fair 
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6 

29 

6 

29 

6 

10 

1 
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6 

2 
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S.  w. 

S.  w. 

2 
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7 

29 

7 

29 

7 

10 

8 
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2 

3 

2 

3 

w. 

2 

S.  vv. 

1 
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8 

29 

/ 

29 

6 

10 

2 

9  9 

2 

5 

2 

5 

S.  b  e. 

2 

S.  be. 

2 
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9 

29 

5 

29 

5 

10 

0 
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2 

4 

2 

5 

S.  w. 

2 

S.  vv. 

1 
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IC 

29 

3 

29 

1 

9 

4 
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2 

4 

2 

3 

S. 

2 

S.  w. 

2 
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1 1 

29 

0 

29 

0 

9 

0 
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4 

2 

3 
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2 
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2 
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3 

29 

3 
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6 
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2 

4 

2 

4 

S. 

2 

S. 

2 
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*3 

29 

2 

29 

1 

9 

7 
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2 

5 

2 

4 
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2 

S.  b  e. 

2 
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clou 
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9 
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2 
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0 

29 
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O 
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29 
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3 
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s. 

0 

s. 

O 
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clou 

*9 

29 

2 

29 

2 
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2 

4 

S.  b  vv. 

1 

S.  b  vv. 

3 

fair 

clou 

20 

29 

3 

29 

3 

8 

9 
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1 
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2 

4 
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2 

S.  w. 

0 
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clou 

21 

29 

3 

29 

3 

7 

6 

8  9 

2 

5 

2 

4 

W. 

2 

w. 

1 

fair 

fair 

22 

29 

i- 

29 

6 

8 

8 
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2 

7 

2 

3 

N. 

2 

N. 

2 

haz 
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23 

29 

6 

29 

6 

7 

n 

0 
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2 

4 

2 

3 

N. 

'V 
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2 

fair 
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24 

29 

29 

2 
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5 
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2 
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2 

S.  b  e. 

2 
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25 

28 

9 

28 

9 

8 

7 
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8 

7 
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S.  vv. 

2 

S.  vv. 

2 
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fair 

26 

28 

9 

28 

9 

8 

4 
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2 

7 

2 
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w. 

I 
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1 
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27 

29 

1 

29 

2 
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2 
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2 
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2 

6 
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0 

S.  b  e. 

0 
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28 

29 

i 

29 
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5 
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2 
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2 
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2 
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29 

29 

6 

29 

6 
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2 
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2 
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6 

29 

6 
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8 
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I 
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1 

fog 
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29 

/ 

29 

4 

8 

6 

8  8 

2 

9 

2 

9 

S.  e. 

O 
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0 
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Lead  Height  — = — 
Height  at  a  Medium 


Barom. 
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In.  D. 

In.  D. 
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7  3 
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,  9  2 
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In.  D. 
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* 


Barom. 

Therm  om. 

Hygrofc. 

Wind. 

0 

For 

n. 

Aft”- 

Forn- 

Aft 

•n. 

Forn 

Aftn- 

Forenoon. 

Afternoon. 

• 

I.  D. 

I.  D. 

r.  d 

I.  D. 

i  D 

I.  D. 

Direct 

fo. 

Direft. 

fo. 

Fo. 

Af. 

I 

29 

5 

29  4 

8  7 

9 

1 

2 

8 

2 

6 

S. 

0 

S. 

2 

fair 

clou 

2 

28 

5 

28  5 

9  7 

9 

2 

7 

2 

5 
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2 
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clou 

3 

29 

1 
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N. 

2 

N. 

2 

fair 

fair 

1 3 

29 

9 

29  8 

8  6 

9 

1 

2 

4 

2 

3 

VW  . 

0 

w. 

0 

clou 

clou 

*4 

29 

7 

29  7 

9  ^ 

9 

4 

2 

3 

2 

3 

N.e. 

2 

N.  e. 

2 

fair 

fair 

*5 

29 

4 

29  3 

9  5 

:  0 

1 

2 

6 

2 

1 

N.vv. 

2 

W.bn. 

2 

clou 

fair 

16 

29 

4 

29  5 

6  8 

6 

3 

2 

0 

2 

0 

N.  w. 

3 

N.  w. 

3 

fair 

fair 

*7 

29 

4 

29  4 

8  2 

8 

7 

1 

2 

1 

N.vv. 

2 

N.  w. 

2 

clou 

clou 

18 

29 

& 

29  6 

8  2 

8 

6 

2 

4 

2 

3 

N.vv. 

0 

N.vv. 

1 

fno 

fair 

*9 

29 
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5 
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6  9 

7 

/ 

2 

4 

2 

0 
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29 

2 
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22 

29 

1 
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/ 
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2 
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3 
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23 

29 

2 
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7  6 

7 

9 

3 
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2 

7 

N. 

2 

N. 

2 
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fair 
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29 

5 
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6 
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Barom. 

Thermom. 

Hygrofc. 

Wind. 
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Aftn> 
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n. 
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n. 

For1- 

Aftn* 

Forenoon. 

Afternoon. 

r.  d. 

r.  d. 

r.  d. 

I.D. 

I.  D. 

I. 

D. 

Direct. 

fo. 
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fo. 

Fo. 

Af. 

I 
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9 

3 

9 

5 

2 

2 

2 

2 

N.  e. 
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N.  e. 

3 

clou 

clou 
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9 
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9 
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4 
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3 
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29  9 
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1 
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1 

W. 

2 
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1 3 
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1  r 

5 

1 1 

7 
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7 
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2 

W. 

2 
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M 

30  0 

l3°  0 

1 1 
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1 
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*5 
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1 0 
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1 
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9 

** 

0 

2 

E. 

2 
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2 
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9 

* 

a 
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/I 

a 
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2 

E. 

1 

fog 

fair 

25 

29  3 

29  4 
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JO 
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3 
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">  — 
^  , 

29  6 

29  5 
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28 
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H 

7 

2 

7 

2 

0 
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2 
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2 
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2  c 

29  6 

29  5 
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6 
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i 

3 

1 

3 

1 

E. 

2 

E. 

2 

fog 
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3C 

29  6 

29  7 

1 1 
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/ 
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0 

2 

1 

S.  \v. 

1 

S.  vv. 

0 

clou 

clou 

3 1 

29  8 
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6 
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0 

a 

2 

3 

1 

9 

W. 

2 

W. 

2 
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APRIL,  1736. 


Barom. 

_,Forn- 

j 

Aftn- 

I.D. 

r.D. 

*rofc. 

Wind. 

W< 

cath. 

Aft" 

•  Forenoon. 

.  Afternoon. 

.r.D 

.  Diredt. 

fo 

.  Diredt. 

fo 

.Fo 

Af. 

2 

7 

N.  e. 

0 

N.  e. 

0 

fog 

fog 

I2 

9 

N.e. 

I 

N.  e. 

1 

fog 
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2 

5 

N".  e. 

0 

N.e. 

0 
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fair 

1 

9 

S.  w. 

0 

S.  w. 

2 
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1 

8 

S.  w. 

2 

N.  e. 

2 

fair 

fair 

1 

6 

N.  w. 

2 

N.  w. 

2 

fair 

fair 

1 

3 

W. 

2 

W.b  n. 

2 

fair 

fair 

1 

9 

W.  b  n. 

2 

W.  bn. 

2 

fair 

fair 

2 

3 

N.  w. 

2 

N.  w. 

3 

fno 

clou 

1 

5 

N.  w. 

2 

W.b  n. 

2 

clou 

clou 

1 

8 

w. 

2 

N.  e. 

2 

fair 

rain 

2 

7 

N.  e. 

2 

N.  e. 

2 

clou 

clou 

1 

7 

N.  w. 

2 

N.  w. 

2 

fair 

fair 

1 

9 

S. 

4 

S. 

3 

clou 

clou 

2 

0 

W.  b  n. 

2 

W.b  n. 

2 

rain 

clou 

2 

2 

N.  £  w. 

2 

N.  b  w. 

2 

clou 

clou 

1 

8 

N.  w. 

2 

N.  vv. 

2 

clou 

fair 

i 

6 

W. 

2 

N.w. 

2 

fair 

clou 

1 
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An  account  of  the  difeafes  which  were  mojl  fre¬ 
quent  in  Edinburgh  in  the  years  1731,  1732, 

«733>  J734>  and  I735* 

J73>- 

TlHE  fagacious  Sydenham  having  claffed  epide¬ 
mical  diftempers  under  luch  as  make  their  ap¬ 
pearance  in  the  fpring,  or  in  the  autumn,  we  fhall  be¬ 
gin  our  medical  year  at  the  fum'mer  folftice,  when  the 
fpring  difeafes  are  worn  out,  and  before  the  declenfion 
of  the  fun  has  brought  on  the  product  of  the  autumn. 

In  the  year  1731,  in  the  month  of  June,  many  were 
feized  with  a  fwelling  in  the  face,  and  falivary  glands, 
without  any  fever  or  rednefs  of  the  lkin,  which  gave 
way  to  a  gentle  purge  or  two. 

In  July  and  Auguft,  this  fwelling  grew  more  of  the 
eryfipelas  kind,  and  fell  chiefly  upon  the  forehead  and 
eye-lids  *,  but  the  fkin  was  net  high-coloured,  nor  the 
fever  violent.  This  yielded  to  purges  and  blifters. 
Near  a-lcin  to  this  were  the  ophthalmia,  tooth-ach,  pains 
in  the  head,  and  a  flight  rheumatifm,  which  were  pretty 
frequent,  but  not  very  acute,  generally  yielding  to  once 
bleeding,  and  a  few  purges.  About  the  end  of  July, 
fome  agues  appeared,  which  gave  way  to  the  common 
methods.  In  Auguft,  the  baftard  fmall-pox  broke  out 
among  children,  preceded  by  feverifh  fymptoms,  which 
were  commonly  very  gentle,  and  the  eruption  eafy. 
Some  had  a  fecond  eruption  upon  the  firft  going  oft’ ; 
others  a  third  :  but  even  this  fort  required  little  more 
'  than  a  coolihg  regimen.  In  this  month,  the  cholera 
was  pretty  frequent,  tho’  gentle,  and  was  cured  by 
fome  dofes  of  rhubarb.  Dyfenteries  fticceeded,  often 
tedious,  tho’  rarely  mortal.  Repeated  dofes  of  ipeca¬ 
cuanha,  of  rhubarb  with  calomel,  which  often  proved 
emetic,  with  an  opiate  every  evening,  were  moft  fuc- 
cefsful.  Aftringent  medicines,  without  gentle  revul¬ 
sions  and  evacuations,  generally  retarded  the  cure. 
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In  Odlober,  a  pleurify  became  frequent.  The  pain 
was  moftly  external,  increafed  by  touching  the  part, 
or  lying  on  the  fide  affe&ed.  The  violence  and  conti¬ 
nuance  of  the  pain,  the  hardnefs  and  frequency  of  the 
pulfe,  did  not  entirely  yield  to  bleeding  }  but  blifters  on 
the  part  affe&ed  gave  great  relief.  This  difeafe  at  length 
degenerated  into  a  pleuritic  fever,  in  which  the  pain  was 
neither  fo  conftant  or  acute  as  in  the  pleui  ify  \  but  the 
breathing  was  more  difficult,  and  the  pulfe  more  dis¬ 
orderly,  and  often  low.  I  his  difeale  was  latherobfti- 

nate  than  mortal. 

In  November,  a  flow  fever  prevailed  in  town,  but 
more  in  the  neighbouring  villages,  attended  with  a  vio¬ 
lent  pain  of  the  head,  a  fmall  quick  pulfe,  deliriums,^ 
and  watchfulnefs.  Several  of  the  elder  fort  died  *,  but  of 
the  younger  many  voided  worms,  and  recovered. 

In  December  and  J anuary,  a  fever  was  frequent  among 
the  common  people, which  began  with  a  diarrhoea.  This, 
when  negle&ed,  funk  the  pulfe,  brought  on  deliriums 
and  watchings,  which  yielded  neither  to  blifters,  dia¬ 
phoretics,  or  opiates  •,  but,  on  the  tenth  or  twelfth  day, 
the  patients  died.  Such  as  were  early  bled  and  vomited, 
and  then  took  opiates,  were  well  on  the  fifth  or  fixth 
day.  Some  had  a  diarrhoea  without  any  fevei  ;  but  this 
was  carried  off  by  vomits  and  purges.  An  inflamma¬ 
tory  quinfy  likewife,  with  an  acute  fever,  was  fre¬ 
quent,  and  was  cured  by  plentifully  bleeding  in  the  be¬ 
ginning,  and  bliftering.  Sometimes  it  went  off  in  na¬ 
tural  fweats,  after  letting  blood. 

In  February,  the  flow  fever  of  November  became 
more  frequent  and  dangerous,  and  the  fymptoms  more 
violent  j  to  which  were  added  tremulous  motions  and 
flattings  of  the  tendons,  and  bleedings  at  the  nofe,  with¬ 
out  relief.  In  moft,  the  pulfe  was  little  and  quick  •,  in 
iome  fcarce  changed  from  the  natural ;  in  otheis  tne 
arteries  were  full,  but  contradled  weakly  *,  the  uiine 
was  pale,  without  fediment.  Remedies  availed  not 
unlefs  early  applied  ;  but  bleeding  and  vomiting  at 
ffrft,  and  afterwards  bliftering,  prevented  or  aoated 

the  worft  fymptoms. 
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In  March,  the  pleurify  mentioned  in  October,  raged 
with  greater  violence.  The  inflammation  chiefly  af¬ 
fected  the  mufcles,  for  the  patients  could  not  lie  on 
the  affefted  fide :  but  a  thick,  difficult,  and  painful 
breathing,  a  heat  and  oppreffion  in  the  breaft,  fhewed 
that  a  peripneumony  was  joined  with  it.  It  it  proba¬ 
ble  that,  in  fome,  the  cefophagus,  or  ftomach,  was 
inflamed,  they  having  frequent  and  ftrong  Teachings  to 
vomit.  The  pulfe  was  quick  and  low,  changeable,  and 
fometimes  intermitting  *,  the  urine  pale  and  little ;  the 
thirft  great  •,  the  tongue  foul  and  parched.  Upon  the 
firft  bleeding,  the  fymptoms  abated ;  the  pulfe  grew 
fuller  and  ftronger,  but  the  return  of  the  complaints 
foon  required  a  fecond,  and  then  a  third  bleeding, 
which  often  funk  the  pulfe  fo  low  that  it  was  difficult 
to  raife  it,  unlefs  blifters  were  inftantly  applied,  which 
fometimes  brought  onafweat:.  this,  when  general  and 
copious,  carry’ d  off  the  ffifeafe  ;  otherwife  the  patient 
ftruggled  in  agonies  till  his  ftrength  was  loft.  About 
this  time,  feveral  difeafes,  but  none  dangerous,  at¬ 
tacked  children.  Coughs  were  univerfal  among  them, 
efpecially  when  the  eaft  wind  blew,  or  fnow  fell. 
Through  this  winter  and  fpring,  perfons  of  all  ages 
were  more  fubjedl  to  coughs,  than  ufual.  The  chin- 
cough,  which  had  been  violent  at  fome  diftance  from 
the  town,  advanced  to  the  luburbs,  but  was  fcarce  felt 
in  the  city,  as  it  ufually  happens,  however  frequent  it 
may  be  all  around  it.  Children  got  a  fwelling  in  the 
face,  neither  oedematous  nor  inflammatory.  On  others, 
this  fwelling  fpread  itfelf  over  the  head,  and  fometimes 
the  arms  and  lower  extremities,  where  it  created  a 
painful  itching.  Emollient  fomentations  gave  eafe, 
and  gentle  purges  carried  off  the  diforder.  At  the  end 
of  this  month,  a  fhort,  but  acute  fever,  leized  feveral 
children.  This  yielded  to  a  cooling  ptifan,  or,  at  moft, 
once  bleeding.  The  rheumatifm,  and  lumbago  rheu- 
matica,  attacked  fome  grown  perlons.  But  warm  ap¬ 
plications,  bleeding,  and  bliftering,  gave  them  eafe. 

In  April  and  May,  the  pleurify,  flow  fever,  with  the 
head-ach,  and  fome  fevers,  with  a  diarrhoea,  the  ery- 

lipelas 
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fipelas  cedematodes,  the  cough,  chin-cough,  and  oph¬ 
thalmia,  defcribed  in  the  former  months,  were  dill  to 
be  found.  Scarce  any  new  difeafes  appeared,  only 
tertian  agues  were  epidemic. 


An  account  of  the  difeafes  which  were  mofi  fre¬ 
quent  in  the  year  1732,  in  Edinburgh . 

THE  tertian  agues,  which  were  epidemic  in  April 
and  May,  continued  thro’  June.  Towards  the 
end  of  this  month,  they  did  not  form  regular  pa- 
roxyfms  and  perfect  intermiffions,  but  appeared  in  the 
lhape  of  a  remitting  fever.  During  the  remiffions, 
the  pulfe  funk  •,  but  grew  fuller  and  flronger  as  the 
fweats  came  on.  When  the  fweats  did  not  break  out, 
the  patients  became  delirious,  and  fome  continued  deaf 
for  feveral  days  ;  the  urine  was  pale,  and  without  fedi- 
ment  till  the  difeafe  was  going  off.  Some  were  cured 
after  two  or  three  paroxylms,  by  a  vomit  or  tw*o  ;  but 
with  others  the  difeafe  laded  longer.  Vomiting  and 
bliftering  fucceeded  better  than  bleeding,  either  of 
them  bringing  out  a  lweat. 

In  July,  a  few  agues  remained,  but  they  were  more 
regular  and  gentle  than  before.  Towards  the  end  of 
this  month,  the  cholera  began  to  appear,  but  was  nei¬ 
ther  very  frequent  nor  violent. 

In  Augud,  many  of  the  poor  in  the  fuburbs  and 
villages  were  taken  with  flow  fevers,  generally  at¬ 
tended  with  a  violent  head-ach  and  delirium,  fome 
with  a  diarrhoea,  others  with  rheumatic  pains  all  over 
the  body.  Several,  not  having  timely  aiTiftance,  died 
in  this  diflemper.  This  fever  continued  thro’  Sep¬ 
tember  and  O&ober,  and  proved  mortal  the  eighth 
or  ninth  day.  Many  complained  of  great  weight  in 
their  heads,  and  drowfinels,  loathing,  and  vomiting  \ 
others  of  pains  in  the  bread,  and  difficult  breathing. 
Children,  befides  the  head-ach  and  drowfmefs,  had 
pains  in  the  belly,  with  a  hard  fwelling.  Mod  of  them 
voided  worms,  fome  the  teretes,  others  the  afearides, 
and  recovered. 


In 
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In  November,  feveral  children  had  flight  aguifh  fits 
every  other  day,  which  went  off  in  a  few  hours  with¬ 
out  Sweating *,  between  the  paroxyfms  they  were  eafy, 
and  their  pulfes  calm.  A  vomit  or  two  carry’d  off 
the  fits.  A  cholera  attacked  feveral  people,  but  was 
eafily  removed.  The  effects  of  cold  appeared  in 
coughs,  quinfies,  rheumatic  pains,  colic  pains,  diar¬ 
rhoeas,  &c. 

From  the  beginning,  to  the  middle  of  December, 
flow  fevers  were  rife  among  young  people  *,  they  con¬ 
tinued  long  with  pains  in  the  breaft,  fymptomatic  diar¬ 
rhoeas,  but  were  not  fatal :  others  were  feized  with 
nervous  fevers,  with  a  frequent,  but  low  pulfe.  On 
the  1 7th  of  December  many  were  attacked  with  fevers 
of  cold.  The  numbers  increafed  but  flowly  to  the  2  5th, 
when  thefe  fevers  became  epidemic,  and  continued  fo 
to  the  middle  of  January  ,  when  they  decreafed  daily 
to  the  end  of  the  month.  This  fever  began  with  a 
coldnefs,  fhivering,  fwimming  of  the  head,  pains  of 
the  head,  breaft*  and  back ;  the  pulfe  was  frequent  *, 
the  appetite  loft*  or  palled,  fometime  after  the  difeafe 
was  removed.  With  many  it  began  with  a  running, 
at  the  eyes  and  nofe.  This  continued  for  a  day,  then 
their  throats  fwelled,  and  grew  painful,  and  foon  a 
cough  began :  many  were  fuddenly  feized  with  the 
cough,  which  after  the  third  day  was  inceffant  and  con- 
ftant  in  all.  Large  quantities  of  mucus  were  difcharg- 
ed,  and  their  pains  greatly  increafed,  foiUe  had  fliarp 
ones  in  their  bellies,  a  diarrhoea,  fometimes  with  bloody 
ftools,  efpecially  if  they  were  not  fufficiently  blooded 
in  the  beginning.  The  urine  of  feveral  was  in  fmall 
quantity,  high  coloured,  without  fediment,  and  con¬ 
tinued  fo  after  the  fever  was  gone  off.:  Many  children 
had  with  the  cough  violent  vomitings,  fome  a  gentle 
diarrhoea,  which  carried  off  the  difeafe.  The  fever 
commonly  left  the  fick  in  two  or  three  days,  but  after 
the  third  fcarce  any  efcaped  the  cough  ;  moft  of  them 
inclined  to  fweat,  and  were  thereby  relieved.  Some, 
without  any  previous  coldnefs,  fhivering,  &c.  fweated 
prolufely  with  copious  reddifli  or  brown,  but  not  la- 
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teritious  fediment  in  their  urine.  Thefe  foon  did  well 
if  the  fweating  was  not  difeouraged  by  lome  evacuation. 
Bleeding  in  the  beginning  relieved  the  pains  and  abated 
the  fever,  and  many  who  had  violent  head-achs,  and  a 
fenfation  in  their  eyes,  as  if  they  would  have  darted  out, 
or  who  had  an  univerlal  oppreflion.of  the  thorax, 'were 
feized  with  an  haemoptoe,  if  they  delayed  venaefedhon 
too  long.  Some  bled  a  little  at  the  nofe,  and  grew 
quickly  well  without  any  medicine.  A  few  were  feized 
at  once  with  faintings,  and  recovered  (lowly  if  bled  *, 
but  foon  grew  well  with  cordials.  Veficatories„  abated 
the  cough,  and  opiates  cured  feveral.  When  the  phlegm 
began  to  thicken,  the  ordinary  pedtorals  and  balfamics 
did  no  good,  but  gum  ammoniac  and  oxymel  fcilliti- 
‘cum  opened  the  belly,  and  did  great  fervice.  This 
difeafe,  tho5  not  of  itfelf  mortal,  fwept  away  a  good 
number  of  poor,  old,  and  confumptive  people,  and 
of  thofe  who  were  much  wafted  by  other  diftempers. 
It  was  remarkable  that  people  in  our  prifon,  and  the 
boys  in  Heriot’shofpital,  efcaped  this  fever  and  cough. 
This  difeafe  was  felt  firft  at  Edinburgh,  from  thence  it 
Tpread  itfelf  over  all  Scotland.  It  did  not  reach  the 
‘  moft  northern  and  weftem  parts,  till  fifteen  days  after 
its  attacking  this  city.  The  horfes  in  and  about  this 
‘place  were  univerfally  attacked  with  a  running  of  the 
nofe,  about  the  beginning  of  November,  before  the 
appearance  of  this  fever*  among  men. 

'  Some  people  laboured  under  fevers  of  the  pleuritic 
kind,  and  others  under  (low  ones  in  the  month  of 
January. 

In  February  /heumatic  and  pleuritic  fevers  fucceed- 
ed  to  the  colds  *,  feveral  who  had  palfcd  thro5  thofe, 
died  of  thefe.  About  this  time  feveral  died  fuddenly. 

The  pleuritic  and  peripneumonic  fevers  continued 
thro5  all  March,  and  flow  fevers  were  frequent  with¬ 
out  any  topical  inflammation.  The  fymptoms  in  thefe 
fevers  were  not  violent,  tho5  fome  had  deliriums,  but 
they  were  neither  conftant  or  high.  Thefe  fevers  often 
lafted  till  the  thirtieth  or  fortieth  day,  and  often  to  the 
fix  tie  th.  At  length  the  patient  got  thro’  them  with- 
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out  any  crifis.  The  common  remedies  availed  but 
little.  Bliflering  was  of  more  fervice  than  bleeding. 
Tertian  agues  appeared  in  March,  and  continued  thro’ 
April,  and  part  of  May.  Many  of  them  went  off  eafily 
after  a  few  fits,  without  much  afiiftance.  Some  fhort, 
but  acute  fevers,  were  frequent  in  April,  attended  with 
an  eryfipelas.  Some  children  had  the  fmall-pox-  in 
May,  generally  of  the  diftindt  kind.  Several  had  an 
eruption  like  the  chicken-pox.  The  fever  was  frnall, 
and  the  fymptoms  (light }  after  a  little  heavinefs,  and 
lofs  of  appetite,  large  and  redpuflules  appeared.  They 
did  not  fuppurate,  but  had  a  little  bladder  of  clear 
lymph  on  the  top.  Some  new  puflules  appeared  for 
four  or  five  days,  but  about  the  ninth  they  all  went  off. 

Account  of  the  difeafes  which  were  moft  frequent 
hi  the  year  1733,  in  Edinburgh. 

IN  June,  feveral  inhabitants  of  Edinburgh  were  feized 
with  tertian  agues.  Others  had  flight  fevers,  with 
a  pain  of  the  head,  and  flying  pains  thro5  the  body. 
The  lick  having  fhort  remiffions  of  the  fever,  and  par¬ 
tial  fweats.  Scarlet  fevers,  with  fore  throats,  were  fre- 
quent  in  feveral  parts  of  this  city. ' 

In  July,  quincies,  coughs,  hoarfenefs,  and  the  like 
diforders  were  frequent.  *  The  fcarlet  fever,  and  quincy, 
attacked  children,  and  became  epidemic  in  the  two 
fucceeding  months,  and  continued  dll ‘tire  winter  and 
fpring.  It  began  with  a  quick  pujfe,  heat,  third,  head- 
ach,  and  a  pain  in  the  throat,  where  frequently  a  fweR 
ling  of  the  amygdalae  was  obferved.  Many  had  a  vo¬ 
miting,  and  diarrhoea  at  firft,  without  any  change  of 
the  other  fymytoms.  After  a  day  or  two  the  face  or 
extremities,  and  fometimes  the  whole  body,  i welled, 
the  fkin  being  red,  with  a  watery  clearnefs.  Tre^ 
quently  the  fwelling  and  rednefs  moved  gradually  froifi 
one  part  to  another.  Such  who  had  undergone  the 
fcarlet  fever  any  time  before,  took  the  fever  and  quincy 
without  the  eruption  j  but  all  who  had  the  fever  had  the 
quincy  alfo.  Many  who  were  negledted  in  the  begin- 
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ning  of  this  difeafe  were  fuffocated.  Few  died  who  were 
timely  and  plentifully  blooded,  which  abated  the  fever, 
relieved  the  throat,  and  was  the  only  means  which  re¬ 
moved  the  vomiting  and  diarrhoea.  After  the  pulfe 
was  brought  low,  blifbers  were  of  ufe,  and  the  cure 
v/as  haftened  and  compleated  by  aperient  laxative  pti- 
fans.  The  fmall-pox,  which  encreafed  in  May,  con¬ 
tinued  to  do  fo  in  June,  July,  and  Auguft,  but  were 
generally  of  the  diftinct  mild  kind. 

In  September  they  were  more  frequent,  and  more  of 
them  confluent.  They  continued  increaflng  all  Octo¬ 
ber  *,  after  which  they  raged  violently  till  February, 
when  they  decreafed,  and  went  off  in  March.  The 
pimples  generally  appeared  the  third  day,  and  yet  were 
not  always  either  confluent  or  dangerous.  Very  few 
had  any  purple  foots,  and  of  thole  who  recovered, 
fewer  had  tumors  or  ulcers  than  at  other  times.  The  cool 
regimen  was  generally  followed^  and  when  the  fever 
was  high  in  the  beginning,  with  the  head  or  breathing 
much  aftedted,  the  patients  were  commonly  blooded 
and  vomited  j  and  in  the  confluent  kind,  it  proved 
ufeful  to  repeat  blooding  in  the  height  of  the  difeafe, 
and  fome  time  after.  From  the  firfl:  attack  of  the 
Fever,  till  the  lmail-pox  were  all  out,  many  ordered 
pediluvia  oi  warm  water  once  or  twice  a  day,  which 
ieemed  to  relieve  the  head  confiderably,  and  to  bring 
a  great  number  of  pimples  to  the  lower  extremities. 
When  the  patients  were  coftive,  diluting  cooling  clyfters 
were  injected.  Syrup  oi  white  poppies  was  generally 
given  at  night  to  procure  fleep.  In  fome  who  had 
bloody  iiools  and  urine,  fpirit  of  vitriol  mixed  with 
their  drink  did  fervice  •,  thefe  fymptoms  dilappearing 
in  a  little  time  after  their  taking  it.  Blifters  afliffed  the 
eruption,  when  the  pulfe  was  low,  and  removed  deli¬ 
rium,  ftartings  of  the  nerves,  convulfions,  and  dif¬ 
ficulty  of  breathing  j  fome  who  had  a  bad  confluent 
fmall-pox  feemed  to  have  the  dangerous  fymptoms  at 
the  turn  prevented,  by  application  of  veficatories  a  day 
before  they  turned  colour,  and  by  keeping  up  a  fup- 
puration  in  the  bhftered  parts  for  fome  days.  Gentle 
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emetics  were  of  ufe  when  the  flomach  or  lungs  were 
over-charged  with  mucus.'  When  the  lmall-pox  were 
empty,  or  had  only  a  little  watery  matter  in  them,  and 
the  fwelling  began  to  fall  fuddenly  on  the  ninth  or  tenth 
day,  purgatives  were  given  to  fome  with  good  fuccefs. 

Though  bleeding  in  the  beginning  of  the  lmall-pox 
gave  relief  in  many  cafes,  yet  it  could  not  be  judged 
whether  it  had  any  effebt  in  determining  the  nature  or 
number  of  the  fmall-pox  •,  for  many,  who  had  been 
prepared  by  bleeding,  purging,  ilfues,  and  low  cooling 
diet,  had  a  very  bad  confluent  fmall-pox ;  while  others, 
who  had  been  treated  in  the  fame  manner,  and  many 
who  had  ufed  no  luch  precautions,  took  the  mild  kind. 
Some  who  had  undergone  courfes  of  mercury,  and  who 
had  been  afterwards  kept,  for  a  confiderable  time,  to  the 
conftant  ufe  of  TEthiops  mineral,  were  feized  with  the 
confluent  fmall-pox,  and  died. 

During  the  harvefl:  months  of  1733,  dyfenteries 
were  frequent  and  mortal  in  Fife,  efpecially  on  the 
coaft  of  the  frith  of  Forth. 

In  March  and  April  1734,  irregular  tertian  agues 
became  frequent  in  Edinburgh  ♦,  but  repeated  vomits 
either  carry*d  them  off,  or  made  them  eafily  yield  to 
the  bark.  At  the  fame  time  many  children  in  the 
neighbouring  villages  were  feized  with  an  acute  fever, 
and  high  laborious  breathing,  which  foon  killed  them, 
unlefs  timely  relieved  by  frequent  and  plentiful  bleed¬ 
ing,  and  gentle  vomits. 

An  account  of  the  difafes  that  were  moji  frequent 
in  the  year  1734,  in  Edmburgh . 

THE  tertian  ague,  which  began  in  March,  continued 
till  the  warm  weather  in  June  put  an  end  to  it. 

In  May,  June,  and  July,  feveral  children  in  the  neigh¬ 
bourhood,  and  fome  within  the  city,  laboured  under 
the  tuflis  convulfiva.  In  Augufl:,  more  were  attacked 
by  it.  In  September,  it  became  more  frequent  *,  and 
in  Obtober,  few  in  the  villages  efcaped  it.  It  was  fre¬ 
quent  all  winter  within  the  town,  and  feveral  adults 
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were  feized  with  it.  The  method  of  cure,  chiefly  fol¬ 
lowed,  was,  to  keep  themfelves  empty,  by  evacuations* 
which  rather  prevented  the  difeafe  from  proving  fatal, 
than  Shortened  it  *,  for  notwithstanding  the  cough  con¬ 
tinued  feveral  months.  However,  there  was  generally 
a  remiflion  for  fome  days,  after  bleeding  or  purging, 
efpeciaily  when  the  purgatives  worked  upwards,  as 
well  as  downwards.  Pedorals,  balfamics  and  attenuants, 
did  little  or  no  good.  Opiates  rather  did  hurt.  A 
great  many  fpecifics  were  employed  without  any  fuc- 
cefs.  Other  kinds  of  coughs  were  rife,  and  difficult 
to  remove  through  the  winter.  Rheumatic  pains  and 
ftitches,  fome  with,  others  without  a  fever  feemed  to 
begin,  continue,  and  decreafe  with  the  cough.  Re¬ 
peated  bleeding,  and  antiphlogiftic  purgatives,  with 
diluting  and  attenuating  medicines,  proved  the  molt 
effedual  remedies.  Towards  the  end  of  September, 
and  in  Odober,  many  were  feized  with  a  dyfentery.  It 
had  the  ordinary  fymptoms  of  a  flight  fever,  frequent 
ftools,  bloody,  and  mucous,  violent  gripes,  and  a  te- 
nefmus.  This  difeafe  was  fatal  to  fome,  tedious  to 
others  who  negleded  evacuations,  and  had  too  foon 
recourfe  to  opiates  and  aftringents.  The  common  prac¬ 
tice  was  to  bleed,  vomit  with  ipecacoanha,  purge  with 
rhubarb,  and  to  give  opiates  fometimes  in  the  intervals. 
In  fome  cafes,  where  this  method  failed,  the  vitruman- 
timonii  ceratum  had  fuccefs.  In  Odober,  there  were 
fome  fevers  of  a  bad  kind,  in  which  the  head  was  much 
affeded,  the  pulfe  low  ;  blifters  were  of  little  fervice, 
and  the  flick  could  not  bear  bleeding. 

In  February  agues  began,  increafed  in  March  and 
April,  and  then  gradually  went  off.  Some  remitting 
fevers  were  likewife  obferved.  In  the  end  of  March, 
and  beginning  of  April,  many  children  were  feized 
with  an  irregular  fever.  They  were  fometimes  hot, 
then  cold  ;  their  pulfe  was  now  quick,  foon  after  mo¬ 
derate  ;  fometimes  they  had  difficult  breathing,  thirff, 
and  purging  •,  at  other  times  they  were  free  of  thefe 
fymptoms.  Notwithstanding  any  medicines,  which  were 
given,  the  difeafe  continued  about  ten  days,  then  ter¬ 
minated 
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minated  in  a  cough,  which  remained  fome  time  with 
moft,  and  was  very  difficult  to  remove  in  others. 

Account  of  the  difeafes  which  were  moft  frequent 
in  the  year  1735,  in  Edinburgh. 

AGUES,  which  were  common  in  the  fpring,  did 
not  ceafe,  tho’  they  became  lels  frequent  in  the 
lummer,  and  then  proved  tedious,  and  returned  when  ■ 
the  b^rk  was  given  too  ioon.  About  the  twentieth  of 
June  the  meafles  appeared,  and  foon  become  very  rife. 
They  were  frequent  all  July  and  Auguft,  decreafed. 
afterwards,  but  did  not  leave  the  town  till  fpring.  In 
December,  they  were  univerfal  in  the  country  about 
Edinburgh.  The  fymptorns,  preceding  this  difeafe 
were  a  hard,  dry  cough,  muddy  moift  eyes,  irregular 
fhort  attacks  of  liftlelihefs  and  inactivity.  The  dura¬ 
tion  of  thefe  was  very  uncertain  from  one  day  to  four¬ 
teen.  The  eruptive  fever  continued  one,  two,  or  three 
days,  attended  with  fneefmg,  itching,  inflammation 
of  the  palate  and  tonfils  ;  fome  bled  at  the  nofe,  others 
had  a  diarrhoea.  The  exanthemata  were  of  the  com¬ 
mon  form  generally,  but  in  fome  they  rofe  above  the 
furface  of  the  fkin.  None  of  them  fuppurated.  Upon 
the  eruption,  the  fever,  cough,  and  angina  abated,  but 
went  not  off  till  the  decline  of  the  difeafe.  The  erup¬ 
tion  advanced  three,  four,  or  five  days,  and  then  de¬ 
clined,  after  which  was  the  greateft  danger  -,  for  in 
feveral  the  cough  returned  more  violent,  a  peripneu- 
mony  and  diarrhoea  came  on  ;  but  in  moft  the  difeafe 
declined  gradually,  without  any  bad  fymptorns,  and, 
in  general,  the  meafles  were  mild  during  this  feafon. 
As  to  the  cure,  a  cool  regimen  was  kept  all  the  time 
of  the  difeafe  ;  and  unlefs  the  fymptorns  were  mild, 
the  patient  was  blooded  and  vomited.  If  coftive, 
clyfters  were  given.  If  there  was  a  diarrhoea,  blood¬ 
letting,  vomits,  and  decoctum  album  generally  put  it 
away.  Emollient  pectorals,  and  fyrup  of  diacodium, 
made  the  cough  eafier.  When  the  defluxion  became 
tough,  vinegar  of  fquills  was  added.  If  the  angina 
was  violent,  gargarilms  and  pultices  were  ufed.  W  hen 
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a  peripneumony,  delirium,  or  ftupor,  followed  the 
fudden  difappearance  of  the  mealies,  if  the  pulfe  was 
high,  bleeding  gave  relief;  if  low,  blifters,  and  the 
mealies  re-appeared  ;  but  in  fome,  not  till  feveral  days 
or  weeks  after,  In  a  peripneumony,  on  the  decline  of 
the  difeafe,  blood-letting  when  the  pulfe  was  high,  and 
bliftering  when  it  was  low,  were  the  principal  reme¬ 
dies.  A  diarrhoea,  upon  the  decline  of  the  mealies, 
feldom  did  good,  wafted  the  patients,  and  proved  dif¬ 
ficult  to  flop.  Rhubarb,  and  mercurius  dulcis  were 
the  moft  effectual  remedies.  After  the  mealies  begun, 
two  or  three  purgatives  were  ufually  given.  To  thofe 
who  feemed  to  be  hedtic,  and  threaten’d  with  a  phthilis, 
vomits,  peruvian  bark,  and  alfes  milk,  were  of  fervice. 
During  this  feafon,  feveral  had  all  the  preceding  fymp^ 
toms  of  the  mealies,  without  any  eruption,  which  they 
underwent  months  or  years  after.  Others,  who  had 
the  mealies  formerly,  had  a  fever  of  the  eryfipelatous 
kinds,  with  all  the  fymptoms  of  the  mealies,  from  the 
beginning  to  the  end  of  the  difeafe. 

In  June  and  July  were  fome  pleurifies,  and  flight 
catarrhs,  In  July,  feveral  had  allow  fever,  with  alow 
pulfe,  with  a  diarrhoea,  either  at  the  beginning  or  end 
of  it,  or  during  all  the  time.  The  cure  depended 
principally  on  vomits  and  blifters. 

The  cholera  and  chin-cough  were  frequent  near  the 
town.  In  Auguft  and  September,  fome  few  people 
had  coughs,  rheumatical  fevers,  and  quincies.  In  Oc¬ 
tober,  November,  and  December,  feveral  had  the  dy- 
fentery ;  the  fymptoms  and  method  of  treating  of 
which,  were  nearly  the  fame  as  in  the  preceding  year. 
Some,  after  bleeding  and  vomiting,  gave  their  patients 
fmall  dofes  of  aquila  alba  once  a  day,  till  their  breath 
began  to  be  tainted  ;  the  purging  being  moderated  by 
opiates,  glutinous  food,  drink,  and  anodyne  clyfters, 
which  were  the  more  necelfary,  as  the  guts  were  ealily 
irritated.  Notwithftanding  the  fymptoms  w'ere  violent, 
this  difeafe  was  fatal  to  few. 

From  the  beginning  of  October,  to  the  beginning 
of  February,  a  fever  was  frequent  in  town ;  'the  Tick 
had  generally  a  lev/  pulfe  on  the  ftrft  two  or  three 
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days,  a  great  anxiety  and  uneafinefs  j  the  urine  was 
thin  and  crude  *,  a  delirium  began  about  the  fourth, 
and  continued  till  the  fever  went  off  in  the  feventh 
day,  and  fometimes  not  till  the  fourteenth.  A  limpid 
urine,  and  without  fediment,  foretold  the  delirium. 
The  Symptomatic  fweats  did,  for  the  moft  part,  harm  ; 
the  patients  were  uneafy  in  them,  and  weaker  after, 
and  the  fever  not  abated.  In  fome,  thefe  fweats  abated 
the  fever,  and  returning,  carry’ d  it  off ;  a  plentiful 
fweat  was  the  crilis  to  feveral  •>  in  others,  there  was  no 
crifls  obferved.  For  the  moft  part,  there  was  no  fe¬ 
diment  in  the  urine,  till  feveral  days  after  the  fever  ■* 
feemed  to  be  gone  ;  they  who  had  a  plentiful  fediment 
recovered  well,  others  were  expofed  to  frequent  re- 
lapfes,  rather  more  dangerous  than  the  former  fever. 

Bleeding,  in  the  beginning,  was  of  fervice,  not  only 
to  thofe  who  had  a  ftrong  pulfe,  but  even  to  fuch 
whofe  pulfe  was  low ;  the  pulfe  riling  after  bleeding, 
and  the  anxiety  which  they  laboured  under,  going  off, 
the  liberal  ufe  of  blifters  promoted  the  cure.  The 
critical  fweats  being  forwarded  by  diluting  drinks,  and 
gently  ftimulating  medicines,  fych  as  rad.  ferpent.  va¬ 
lerian.  caftor,  fal  fuccini,  &c.  Clyfters  alfo  were  given 
from  time  to  time  to  empty  the  inteftines,  and  affift 
the  urinary  organs.  After  the  fever  was  gone,  the  fick 
generally  were  fatigued  with  conftant  watching.  Opi¬ 
ates  were  of  no  fervice,  but  ten  grains,  or  a  fcruple  of 
caftor,  procured  fieep. 

Catarrhs,  coughs,  quincies,  rheumatic  pains,  and 
flight  fevers,  made  their  cuftomary  appearance.  Pleu- 
rifies,  and  rheumatic  fevers,  were  frequent  in  February ; 
the  cure  was  by  letting  of  blood,  bliftering,  and  at¬ 
tenuating  diluters. 

In  February,  a  pleurify,  which  had  fomething  un¬ 
common  in  it^  was  frequent  in  Fife,  and  at  firft  proved 
very  fatal.  It  began  with  a  ftiivering,  head-ach,  and 
bilious  vomiting,  which,  after  two  days,  were  fuc- 
ceeded  by  a  pungent  pain  among  the  ribs,  a  difficulty 
in  breathing,  and  a  fhort  cough.  If  the  fick  kept  in 
bed,  his  tongue  grew  white  and  foul,  otherwife  it 
continued  moift.  The  thirft  was  moderate,  if  no  blood 

was 
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was  taken  away  *,  but  when  as  much  was  taken  as  the 
degree  of  pain  required,  the  third:  increafed,  as  did 
likewife  the  fickncfs  at  the  ftomach,  till  the  patient 
fainted.  The  pulfe,  which  was  neither  frequent,  nor 
full,  quickly  funk  on  letting  blood,  which  was  of  a 
brownifh,  yellowifh,  or  greeniih  colour,  and  hardly 
coagulated.  The  belly  was  regular,  the  fpittle  tough 
and  white,  and  the  cheeks  alternately  flufhed.  The 
fick  never  flept  through  the  whole  courfe  of  the  dif- 
eafe,  which  continued  from  twenty-five  to  thirty-two 
days.  When  little  or  no  blood  was  taken  away,  and 
yomits  were  given  early,  with  expectorating  nitrous 
liquors,  and  attenuating  peCtorals,  when  the  ftomach 
could  bear  them,  the  patient  generally  recovered.  If 
the  emetics  were  ftrong,  they  brought  fuch  a  quantity  of 
thick  phlegm  upon  the  lungs,  as  endangered  fuffocation. 

In  March,  April,  and  .  May,  coughs  were  frequent, 
attended  with  a  fever.  Bleeding,  repeated  vomits, 
blifters  on  the  Ihoulders,  cooling  purgatives,  and  at¬ 
tenuating  pectorals,  were  fuccefsful  remedies,  when 
timely  employed. 


Extract  from  the  regifler  of  burials  in  Edinburgh , 
from  the  year  1731,  to  1736. 


*73* 


1732 


Men. 

Worn. 

Child.] 

June 

17 

27 

35 

July 

19. 

32 

33 

Auguft 

20 

26 

27 

September 

*7 

30 

38 

October 

12 

19 

23 

November 

20 

27 

38 

December 

28 

23 

40 

January 

36 

26 

25 

February 

35 

32 

38 

March 

23 

31 

46 

April 

29 

26 

58 

May 

34 

34 

51 

Total 

296 

333 

452 

Still¬ 

born. 


5 

5 

2 

3 

1 

1 

3 

3 

3 

4 
3 

5 


3$ 


Sum. 


84 

89 

8l 

88 

55 

86 

94 

90 

108 
104 
1 16 

124 


1 1 19 

l73? 
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'K  i  A  u  JL  v_L  xl  -/  1  'JL  vJL 


1732 


1733 


1733 


1734 


.  »  •  •  y 

Men. 

Worn. 

1 

Child. 

Still¬ 
born.  j 

Sum. 

June  .  ,  'f 

:w 

32 

27 

O 

83 

July 

[16 

21 

37 

5 

79 

Auguft 

J9 

2° 

39 

2 

80 

September 

15 

32 

20 

4  : 

71 

October 

■*2o| 

%  1 

»9, 

32 

4 

75 

November 

2 4; 

28 

33 

4 

89 

December 

31 

41 

34 

3 

109 

January 

56 

8l 

74 

3  i 

214 

February 

40 

.44 

48 

3 

J35 

March 

36 

42 

34 

5 

11 7 

April 

2° 

28: 

4i 

2  ; 

9r 

May 

1>V  ,  • 

19 

26 

57 

3 

105 

Total 

3J9 

414 

476 

38 

1247 

Men. 

Worn. 

Child. 

Still¬ 

born. 

Sum. 

June 

19 

29 

40 

4 

92 

July 

1 7 

*9 

41 

2 

79 

Auguft 

20 

26 

63 

4 

1  *3 

September 

*3 

21 

65 

3 

102 

Odtober 

15 

26 

106 

6 

J53 

November 

r9 

27 

144 

8 

198 

December 

21 

2  7 

116 

4 

168 

January 

26 

46 

80 

3 

i55 

February 

22 

23 

57 

4 

106 

March 

28 

27 

66 

4 

125 

April 

25 

31 

50 

3 

109 

May 

3i 

46 

41 

9 

127 

Total 

256 

1348 

869 

54 

*527 

75 


173+ 
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*734 


*735 


*735 


1736 


Men. 

Worn. 

Child. 

Still¬ 

born. 

Sum. 

June 

10 

25 

28 

5 

65 

July 

18 

18 

22 

9 

67 

Auguft 

18 

21 

39 

4 

82 

September 

18 

21 

34 

6 

79 

October 

28 

34 

39 

4 

105 

November 

24 

35 

4i 

5 

105 

December 

27 

36 

5i 

4 

Il8 

January 

25 

38 

48 

4 

**S 

February 

21 

18 

53 

5 

97 

March 

25 

37 

61 

6 

129 

April 

*7 

21 

53 

3 

94 

May 

13 

29 

46 

2 

90 

Total 

244 

333 

515 

57 

1149 

Men. 

if 

Worn. 

Child. 

Still¬ 

born. 

Sum. 

June 

13 

22 

34 

3 

72 

July 

14 

18 

50 

9 

9* 

Auguft 

12 

26 

70 

2 

I  IO 

September 

*3 

28 

50 

5 

96 

Odlober 

15 

*9 

44 

3 

*  81 

November 

13 

27 

58 

4 

102 

December 

13 

21 

50 

10 

94 

January 

28 

32 

3* 

0 

91 

February 

26 

26 

27 

3 

82 

March 

27 

33 

32 

3’ 

95 

April 

25 

26 

51 

5 

107 

May 

l9 

30 

43 

8 

100 

Total 

258 

308 

540 

1  55 

1 1 2 1 
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A  comparifon  of  the  meteorological  regijlers  and 
epidemic  dijeafes  at  Edinburgh ,  Rippsn,  Ply- 
mouthy  and  Norimberg  y  from  May  1731,  to 
June  1736,  by  Mr.  Patrick  Kery  ftudent  of 
medicine  in  the  univerfty  of  Edinburgh* 

THE  defcription  of  Edinburgh,  which  is  prefixed 
to  the  meteorological  regifter,  is  very  exad: ;  but 
I  find  no  fuch  accurate  account  of  the  other  places  in 
which  the  regifters  were  kept. 

Rippon  is  an  inland  town  in  Yorkfhire,  fituated  i* 
43'  farther  fouth,  and  i°  30'  farther  eaft  than  Edin¬ 
burgh  ;  between  80  and  100  miles  diftant  from  the  Ger¬ 
man  ocean  on  the  one  fide,  and  the  Irifh  fea  on  the  other. 

Plymouth,  a  fea-port  in  Devonfhire,  is  50  25*  fouth 
of  Edinburgh,  and  i°  20'  weft  of  it,  fituated  near  the 
chops  of  the  Britifh  channel,  which  is  to  the  fouth  of 
it.  By  the  fituation  therefore  of  Edinburgh,  Rippon, 
and  Plymouth,  they  feem  to  be  very  proper  for  mak¬ 
ing  obfervations  *  by  comparing  which  together,  fomc 
afiiftance  may  be  got  for  accounting  for  the  changes  in 
our  Britifh  atmofphere  and  bodies. 

Norimberg  is  a  large  city  of  Franconia,  about  6 9 
fouth,  and  140  eaft  of  Edinburgh,  fituated  at  a  great 
diftance  from  any  fea,  the  neareft  not  being  within  300 
miles  of  it. 

From  obfervations  made  with  the  barometer,  it  ap¬ 
pears,  that  Norimberg  is  placed  about  700  feet  higher 
than  Edinburgh,  fo  that  the  atmofphere  of  the  firft 
place  is  tj  lighter  than  that  of  the  latter  ;  and  that  the 
barometer  at  Plymouth  ftands  230  feet  lower  than  that 
of  Edinburgh.  The  different  heat  of  thefe  places  is 
difficult  to  be  determined,  as  the  obfervations  are  not 
accurately  calculated  to  determine  the  hotteft  and 
coldeft  times  of  each  day.  Dr.  Huxham’s  thermome¬ 
ter  may  be  compared  with  the  Edinburgh  one,  by  the 
help  or  Dr.  ^Martin’s  table  (a) -/  but  the  thermometer 

made 


(a)  See  Martins. 
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made.ufe  of  in  the  Norimberg  obfervations,  is  coif- 
ftru&ed  fo  as  not  to  admit  of  a  juft  comparifon.  From 
the  latitude,  and  accounts  given,  the  fummer  fhould 
.be  warnier, .  and .  the  winters  colder,  than  ours  ;  and 
fuch  a  difference  there  is  between  Dr.  Huxham’s  ob¬ 
fervations  and  theirs,,  though  Plymouth  is  only  about 
one  degree  different  in  latitude  from  Norimberg. 

The  moifture  of  the  air  in  thefe  different  places  is 
-worfe  to  com  pate  ;  for  the  Norimberg  gentlemen  have 
no  hygrofcopical  obfervations,  and  Huxham’s  hygro- 
fcope  has  not  two  fix’d  points,  fo  that  I  could  only 
guefs  at  a  comparifon  ;  by  which  it  appears,  that  Ply¬ 
mouth  is  more  moift  than  Edinburgh.  At  Edinburgh, 
xhe  greateft  moifture  is  when  the  wind  blows  from 
the  eafterly  quarter  •,  and  the  drieft  air  is  with  north- 
weft  winds.  At  JPly mouth,  the  eaft,  and  north-eaft 
winds  are  the  drieft,  and  the  fouth-eaft,  fouth,  and 
fouth-weft,  are  the  moft  moift. 

Neither  Huxham,  nor  the  Norimberg  fociety,  has 
any  meafure  for  rain.  By  Huxham’s  obfervations, 
compared  with  thofe  at  Edipburgh,  it  appears,  that 
more,  rain  falls  at  Plymouth  than'  at  Edinburgh  :  at  a 
medium  of  four  years,  the  rain  at  Plymouth  was  to 
that  at  Edinburgh,  as  30.909  inches  to  22.518  inches. 

At  Edinburgh,  the  winds  are  generally  from  the 
weft,  fouth-eaft,  and  north-weft  ;  only  in  the  months 
of  March,  April,  May,  and  June,  the  eafterly  winds 
are  frequent.  At  Norimberg,  the  eafterly  winds  biow 
oftener  in  October,  November,  December,  and  Ja¬ 
nuary,  than  in  any  other  months  in  the  year.  The 
wefterly,  foutherly,  and  northerly  winds  prevailing  at 
other  times.  The  ftrongeft  winds,  both  at  Edinburgh 
and  Plymouth,  are  generally  from  the  fouth-weft. 

In  the  following  tables  Ed.  ft ands  .£or;  at  Edinburgh, 
PL  for  Plymouth,  Nor.  for,  NPfimberg,  V.  for 
wind,  Med.  for  height  at  a  medium,  G.  H.  for 
greateft  height,  and  L.  H.  for  leaft  height. 


JUNE 


and  OBSERVATIONS.  79 


J  U  N-E  1731. 


Barometer. 

% 

Thermomer. 

Med. 

[G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  5 

30  1 

29  1 

1 3  2 

16  0 

10  6 

PJym. 

29  4H 

30 

29  1 

1?  5 

16  0 

H  5 

Air -j 


Rain. 


2 

2  148 


j  j  7  t  7 

Pi.  to  20  day  dry,  V.  E.  and  N.  after,  moift,  V.  S.  W. 


Edinb. 

Plym. 

Air  j 

I  29  7 

L29  5^ 
Ed.  dry,  V 

PI.  dry - 

30  0 
29  8 

.  W.  anc 

j  y 

29  4 

29  3 

I  S.  w. 

variable. 

L  Y. 

14  2 

10  0 

16  2 
W  1 

|:;‘l 

I  1  54* 

1  1  309 

Edinb. 

Plym. 

Air| 

29  7 

,^29  4t§ 

id;  to  9-d. 
PI.  dry,  V. 

'AUG 
30  1  1  29  4 
29  9  I  29  0 
moift,  V.E.  to  i8.d 
E.  afterwards  moi; 

U  S  T. 

*3  5  1*5  7 
16  |  17 

.  dry.V.  N.W.  anc 
d,  V.  S.  E. 

II  9 

H  4 
W.  aft.  n 

1  8S7 

I  988 
ioift,VrE. 

T 

Edinb.  I  29  6 
Plym.  j  29  5 If 

f  Ed.  dry,  V. 
Air<  PL  dry,  beg 
.  -  (Rip.  moift. 

S  E  P  T  E 
[30  2  I  29  0 

|  30  1  29  2 

W.  and  N.  W.  c 
;in.  V.  S.  W.  afte] 
V.S. 

MBER. 

12  9  I  14  7 

*5  5  1  *5  7 

>r  S.  W. 

r  1 1  day,  E. 

l ;  l 

!  :  ':i. 

1  2  021 

1  i  3°° 

]*  1  /  ^ 

Edinb. 

"Plym. 

Air  j 

1  : 

Ed.  to  20 * 
PL  to  1 1  V 

c 

ry,  V.W 
W.  to  2 

)  CT  C 

’.  and  S.V 
7  S.  E.  tc 

B  E  R. 

1  '1 

7.  to  end  moift,  V. 
)  end  S.  W. 

:  | 

S.  and  S. 

1  1  •  :  ■  y 

J  .< !  .• 

1  479 
|  2*T  366 

E. 

Edinb. 

Plym. 

Air-j 

N 

29  8  |  30  3 
29  6\p  1  30  2 
id.  moift.  V.  W.  an< 
PL  dry,Y.  to  5,W.  t< 

O  V  E 
28  0 

28  7 
d  S.  W.  a 
D  I  2‘,  E.  t 

MBER. 

9  8  1  12  6 

I2  7  I  *4  3 
ind  fometimes  E. 
023,  N.W.  or  S.V 

7  4 

10  3 

V.  to  the 

1  422 

2  356 

:nd  N.  E. 

Edinb. 

Plym. 

Air  | 

29  '5 

29  8 

id.  moift,  \ 
PL  dry,  V. 

D 

30  2 

30  2 

7 .  W.  anc 
N.  W.  c 

E  C  E 

28  9 

29  4 

['  s.  w.  r 

>r  N.  E. 

> 

M  B  El 

9  0 

1 1  8 

ometimes 

fometimes 

U 

11  7 

14  8 

E. 

S.  W. 

5  7 

10  2 

3  I25 

1  452 

Edinb. 

29  3 

30  2 

28  9 

Plym. 

29  6 

30  0 

28  9 

Norim. 

28  68 

29  1 

28  33 

id.  moift,  V.  to  7,  E.  and  S.E 

Air  <  PI.  dry,  V. 

in  beginning  N.  E 

JANUARY  1732. 

8  8  11  5 

11  5  12  7 


6 

9 


8 


1 

3 


283 

564 


[end  W. 
and  N.  N  E. 
FEBRUARY 
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FEBRUARY  1732. 


♦ 

Barometer. 

Thermometer. 

Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  4- 

30  2 

28  7 

10  4 

12  8 

8  6 

Plym. 

Norim. 

29  7 

28  7 

30  1 
29  2 

29  1 
28  34 

12  8 

»3  7 

11  8 

Rain. 


2  409 

3  564 


Air  <  PI.  wind  W. 

(Nor.  wind  variable. 


MARCH* 


“Edinb.  1 

29  6 

3°  * 

29  2 

10  4 

13  6 

7  6 

0  793 

Plym. 

Norim. 

|  29 

28  72 

30  2 
29 

28  8 
28  t 

12  8 

.3  8 

10  4 

3.  '74 

C  Ed.  mean,  V.  variable. 

Air<  PI.  dry,  V.  variable  N. 

I  Nor.  V.  to  1 5,  W.  N. W.  and  N*  N.W.  to  end  N.  E.  N.  N.  E. 


APRIL* 


Edinb. 

Plym. 

Norim. 


29  £ 

30  0 

29  1 

10  8 

13  .2 

9  0 

29 

28  61 

29  7 
28  9 

29  2 
28  32 

*3  7 

‘4  S 

12  3 

5d.  to  13  jmoift,  V. 

i.  to  1 8  c 

r y.  V.N.W.  to  end  m.  E.N.E 

3  106 
2  196 


su.  in  uegm.  a.uu  cnu  ury,  xrum  i  o  tu  mum  v  .  o. 

(  Nor.  to  12  V.  N.  E.  N.  N.  E.  to  end  W.  and  N.  N.  W . 


Edinb. 

0 

\z9  5  0 

29  9] 

M  A 
29  0 

Y. 

|  12  2 

14  6 

9  * 

4  6*7 

Plym. 

\z9  4I1 

29  7 

28  8 

14  2 

14  8 

12  7 

2  424 

Norim. 

!  28  7 

28  97 

*  j  • 

28  23 

1 

Air<  PL  from  6  to  22  dry. 
(  Nor.  V.  variable. 


JUNE. 

29  8 

3°  3 

29  4 

14  I 

9 

1 2  O 

2  9  6?-'9 

28  8 

30  0 
28  9; 

2  Q  O 
28 

*5  6 

« 

16  5 

14  2 

Edinb. 

Plym. 

Norim. 


Air  <  PL  to  the  1 8  very  dry,  from  5  to  1 2  V.  E.  from  19  to  22  W.  aft.  N. 
(Nor.  V.  W.  S.  W.  N.  W. 


* 

1 


196 

270 


J  U  L  Y 


Plym. 


[  *9  7 

30  I 

29  2  j 

!  !3  9 
j  '5  8 

1 6  1 

it  7 

2  9  5-li 

1  28  82 

29  8 
29  0 

29  0  j 

2S  5*  I 

1 6  7 

H  5 

3  199 

2  288 


1  2-^.  ui)  ,  V  .  .  V.  U.  n.  If. 

Air<PL  in  begin,  and  end  dry,  V.  N.  from  8  to  14,  S. 
(  Nor.  to  1 7  V.  variable  to  end,  W,  S.  W,  N.  W. 


AUGUST 
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A  U  G  U 

Barometer. 

5  T  1732. 

Thermometer. 

Rain. 

Edinb. 

Plym. 

Norim. 

Med. 

29  9 

29 

28  85 

G.  H. 
31  1 
29  9 
29  l3 

L.  H. 
29  3 
29  2 
28  73 

Med. 

*3  3 
16  1 

G.  H. 

*5  6 
16  8 

L.  H. 

11  5 

H  5 

1  625 

0  362 

C  Ed.  generally  dry,  V.  variable. 

Air  <  PI.  in  begin,  and  end  v.  dry,  V.  E.  from  9  to  26,  V.  variable. 

C  Nor.  to  8  V.  N.  W.  to  16,  S.  E.  to  22,  N.  E.  to  end  variable. 


S  E  P  T  E 

M  B  E 

R. 

Edinb. 

[  29  6 

30 

3 

28  3 

12  2 

14 

6 

9 

8 

No 

reg. 

Plym. 

29  6 

30 

1 

29  0 

15  0 

15 

9 

13 

6 

of 

rain 

a  • 

Norim. 

28  84 

29 

26 

28  24 

Kept  tnis 
m.  at  Ed: 

c 

Ed.  dry,  V 

.  w. 

S.  W.  N.  W. 

Air< 

PI.  to  10,  V.  N 

E. 

to  20,  S. 

W.  N.  W. 

t 

Nor.  to  9, 

1 

V.  E 

>  N 

.  E.  to  end  W,  S.  W. 

1 

OCTOBER. 

Edinb. 

29  3 

30 

1 

28  9 

1 1  1 

12 

7 

9 

5 

2 

523 

Plym. 

Norim. 

29 

28  38 

29 

29 

8 

2 

28  7 
28  54 

H  5 

*5 

1 

1 2 

4 

6 

342 

f  Ed.  moid, 

V.  s. 

w, 

,  W.  and 

fometimes  S.  E 

Air  < 

PI.  V.  in  general 

s. 

end  dry. 

V.  N.  E. 

(  Nor.  V.  E, 

S.E 

,  N 

.E. 

N 

0  V  E 

M  B  E 

R. 

Edinb. 

f  29  8 

30 

4 

29  4 

9  3 

10 

6 

7 

2 

0 

41 5 

Plym. 

!  29  9 

30 

4 

29  4 

1 2  0 

l3 

0 

10 

7 

0 

584 

No#im.  j 

28  74 

29 

16 

28  27 

( 

Ed.  to  iymoift, 

V.  S.  S.  E.W. 

to  2 1  dry 

,V.N.W 

.  to  endmoidV.W. 

Air  < 

PI.  very  dry,  V. 

E.N. 

l 

Nor.  to  15 

V.E 

,  N. 

E.  to  end  S.  W,  W,  S. 

W. 

At 

Rippon,  in 

the  end  of  November,  there 

was 

a  little  fnow,  with 

:rolh 

for  two  weeks ;  after  which  it  was  uncommonly  warm 

dry 

and 

pleafant. 

till  the  end  of  December,  when  there  was  a  little  froft. 

and 

fnow  again. 

D 

E  C  E  M  B  E  R. 

• 

* 

Edinb. 

29  8 

30 

4 

28  2 

9  1 

11 

8 

6 

6 

3 

617 

Plym. 

29  Sts 

30 

2 

28  8 

12  7 

l3 

7 

10 

4 

4 

918 

Norim. 

28  74 

29 

!3 

28  33 1 

V 


C  Ed.  to  1 8  moift,V.  variable,  to  26  V.  m.V.  S.  E.  to  end  m.V.S.W,\V\ 
Air<  PI.  in  begin,  v.  dry,  V.  N.  E,  E.  from  16  to  end  moiil,  V.  S.  W,  5. 
c  Nor.  V.  E,  N.  E. 


VOL.  I. 


L 


JANUARY 
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JANUARY  1733. 


j 

Barometer. 

Thermometer. 

.  Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  8 

30  2  ‘ 

29  0 

9  ^ 

1 2  1 

7  0 

Plym. 

Norim. 

29  7  It 

28  97  ; 

30  2 
29  42 

29  3 
28  25 

1 2  6 

13  2 

10  8 

Rain. 


1 

2 


370 

384 


f  Ed.  moift,  V.  S.  W. 

Air<  PI.  in  begin,  moift,  from  16  to  23  dry,  V.  E. 
(  Nor.  V.  E,  N.  E,  S.  E. 


At  Rippon,  there  was  very  little  rain,  and  the  weather  was  uncom¬ 
monly  warm  and  pleafant. 


FEBRUAR  Y. 


Edinb. 

Plym. 

Norim. 


29  6 

29 

8 

28 

8 

9  9 

11  7 

8  5 1 

29  i6ff 

3° 

0 

29 

2 

13  3 

1 2  9 

1 1  2 

28  87 

29 

25 

28 

42 

2  525; 

3  734 


d.  moift,  V.  S.  VY. 

Air  <  Pi.  moift,  Y.  W. 

(  Nor.  V.  W,  S.  VY,  N.  W.  from  20  to  25,  V.  E,  N.  E. 


MARCH. 


Edinb. 

29  6 

30  2 

29  I 

9  9 

12  5 

7  4 

Plym. 

Norim. 

29  4ts 
28  55 

30  2 
29  5 

28  9 
27  99 

12  4 

*3  7 

10  8 

V 

2  638 

3  098 


Ed.  very  moift,  V.  E,  S.  E. 

Air*J  Pi.  from  8  to  22  dry,  V.  N.  after,  moift,  V.  S.  E. 
Nor.  V.  W,  S.  W,  N.  W,  fometimes  E,  N.  E. 


Edinb.  I  29  7 
Plym.  29  6 

Norim.  |  28  54 


APRIL. 

1 1  6 

13  8 


29  2 
29  1 
28  47 


30  2 

3°  0 

29  4 

Ed.  moift,  V.  E,  N.  E,  S.  E. 

Air-J  PI.  dry,  V.  E. 

Nor.  to  2 1  V.  variable,  to  end  N.  W. 


13  4 

H  5 


10  3 
12  7 


o  818 
2  284 


MAY. 


Edinb. 

1  29  8 

30  2 

29  9 

12  7 

15  9 

to  7 

Plym. 

Norim. 

29  5^7 

28  70 

29  8 
29  7 

29  2 
28  43 

14  4 

16  1 

*3  5 

o  083 

1  010 


f  Ed.  dry,  V.  E,  N.  E,  S.  E. 
Air<  PI.  very  dry,  V.  E. 

(Nor.  V.  N.  VY. 


JUNE 


Edinb. 

PJym. 

Norim. 


Edinb* 

Plym. 

Norim. 
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J  U  N 

Barometer.  | 

E  1733. 

Thermometer. 

Rain. 

Med. 

28  8 

29  4ll 
28  96 

G.  H. 
30  0 
29  8 
29  9 

L.  H. 

28  9 
28  8 
28  5; 

Med. 
14  2 

1 6  1 

G.  H. 

1 6  1 
16  7 

L.  H. 

12  6 
14  9 

2  138 

1  <J34 

Ed.  very  dry  to  i  3,  V.  E.  to  end,  S.  W,  W. 

PI.  in  begin,  and  end  dry,  V.  frequently  E.  often  W. 
Nor.  V.  N.  W. 


JULY. 


29  7  6 

30  1 

29  4 

14  6 

15  8 

12  2 

0  63S 

29  4z6 
j  28  81 

29  7 

28  97 

29  0 
28  51 

16  7 

18  0 

!S  1 

0  772 

Ed.  dry,  V.  W. 

PI.  very  dry,  V.  N.  E,  N.  W.  fometimes  S. 
Nor.  V.  N.  W,  S.  W,  W. 


AUGUST. 

Edinb. 

3lym. 

Norim. 

f  Ed.  dry,  V.  variable,  but  generally  W,  S.  W,  N.  W. 
Air<  PI.  mean,  V.  variable. 

I  Nor.  V.  W,  S.  W,  N.  W. 


29  6 

29  8 

29  1 

13  2 

1?  0 

12  1 

29  4t° 
28  77 

29  9 
28  99 

29  0 
28  43 

15  7 

16  7 

00 

2  675; 

4  50Q 


Edinb. 

3lym. 

Norim. 


SEPTEMBER. 


|  29  6 

30 

2  ' 

28 

4 

12  2 

13  8 

10  5 

29  6iV 

30 

I 

29 

0 

H  7 

15  2 

12  9. 

1  *8  83 

29 

1 5 

28 

27 

1  83s 

*  97  a 


f  Ed.  to  14  dry,  to  20  v.  moift,  to  end  dry,  V.  variable. 

Air  <  PI.  dry,  V.  variable,  but  from  9  to  1 8  E. 

Nor.  V.  W,  N.  W,  from  13  to  16  E. 

At  Rippon,  from  the  beginning  of  March,  to  the  middle  of  Septem- 
ber,  the  weather  was  very  dry,  and  the  mercury  at  a  great  height  i 
afterwards  the  weather  was  cold,  and  very  rainy,  and  the  mercury  funk. 


OCTOBER. 


^dinb. 

'Iym. 

'lorim. 


29  8 

30  4 

28  9 

10  9 

13  7 

8  9 

29  7T 

30  2 

28  8 

13  i 

!4  7 

13  8 

28  86 

29  27 

28  32 

Ed.  mean,  V.  W,  S.  W,  N.  W. 
PI.  dry,  V.  E,  N.  E. 

Nor.  V.  N,  N.  W. 

L  2 


1 

2 


083 

026 


NOVEMBER 
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NOVEMBER  1733. 


Barometer. 

Thermomer. 

Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  7 

3°  3 

29  1 

10  8 

12  7 

8  2 

Plym. 

Norim. 

29  7t! 

28  2 

3°  2 
29  23 

29  1 

28  9 

13  1 

*3  7 

1 1  6 

Rain. 

_ 

o  326 
4  688 


C  Ed.  moift,  V.  W,  S.  VV. 

Air  <  PI.  end  moift,  V.  VV. 

(Nor.  V.  W,  N.  W,  S.  W,  fometimes  E,  N.  E. 

At  Rippon,  the  weather  continued  much  the  fame  ac  before  till  the 
end  of  November,  when  the  mercury  rofe,  the  fpirits  in  the  thermo¬ 
meter  fell,  and  then  was  a  lharp  frolt  for  feveral  nights. 


DECEMBER. 


Edinb.  1 

29  5 

30  2 

00 

CO 

N 

10  7 

12  6 

8  9 

Plym. 

Norim. 

29  5tt 
28  90 

30  1 

29- 16 

29  I 

28  67 

12  9 

1 3  8 

10  8 

629 

688 


f  Ed.  very  moift,  V.  W,  S.  W. 

Airs  PI.  V.  S.  W. 

(  Nor.  wind  generally  S.  W,  but  frequently  E,  and  N,  E. 

At  Rippon,  it  was  uncommonly  warm,  even  more  fo  than  the  winter 
before,  and  continued  till  the  end  of  the  month,  when  the  mercury  funk 
low,  and  there  was  a  good  deal  of  rain. 


JANUARY  1734. 


Effinb. 

29  9 

30  6 

29  2 

8 

8 

11  5 

6  2 

Plym. 

Norim. 

29  9  a  7 
28  91 

3°  4 
29  J9 

29  4 
28  18 

1 1 

2 

1 2  1 

9  4 

0  5  93 

1  480 


f  Ed.  moift,  V.  W,  S.  W. 

Airs  PI.  dry.  V.  N.  E. 

(  Nor.  V.  generally  W,  S.  W,  N.  W,  frequently  E,  N.  E. 

At  Rippon,  there  was  a  little  rain  the  17th,  then  three  days  of  ferene 
weather,  then  three  days  of  rain  ;  afterwards  the  mercury  rofe  high,  the 
weather  became  warm  and  pleafant,  and  continued  fo  all  the  remaining 
part  of  the  winter  and  fpring,  till  May. 


FEBRUARY. 


Edinb. 

29  6 

3°  3 

28  6 

10  5 

1 2  2 

10  6 

0  59; 

Piym. 

Norim. 

29  6i°6 
28  78 

30  4 
29  28 

28  5 

28  15 

12  3 

12  7 

10  8 

S  SS4 

CEd.  moift,  V.  W,  S.W. 

Air  <  Pi.  V.  W,  N.  W. 

(Nor.  V.W,  S.W,  N.W. 

r  MARCH 
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MARCH  1734. 


Barometer. 

Thermometer. 

Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  5 

29  9 

29  1 

i  r  1 

12  5 

9  5 

Plym. 

Norim. 

29  5 

28  78 

30  0 
28  98 

29  0 
28  45 

1 3  1 

13  6 

u  S 

C  Ed.  dry,  V.  variable. 

Air<  PI.  moift,  V.  W. 

(  Nor.  V.  generally  W,  S.  W,  N.  W. 


Rain. 

2  1 22 

z  812 


APRIL. 


I  29  8 

30  2 

29  4 

12  2 

H  7 

9  4 

29  6tj 

30  0 

29  4 

13  8 

*4  7 

12  7 

|  28  82 

29  12 

28  57 

Edinb. 

Plym. 

Norim. 

C  Ed.  dry,  V.  variable. 

Air<  PI.  middle  dry,  V.  E.  to  12  N.  W,  from  23  to  end  S.  W. 
(  Nor.  V.  generally  W,  S.  VV,  N.  W. 


1 

2 


006 
1  26 


MAY. 


[29  8 

30  1 

29  3 

1 2  1 

G  9 

9  8 

1  z9  4tt 

1  28  72 

29  9 
29  1 

29  0 
28  51 

13  9 

x4  7 

'2  5 

Edinb. 

Plym. 


C  Ed.  dry,  to  26,  V.  variable,  to  end  moift,  V.  E. 
Air<  PI.  V.  generally  W,  fometimes  S.  E. 

(Nor.  V.  W,  S.W,  N.W. 


3 

1 


3T3 

764 


JUNE. 


Edinb. 

Plym. 

Norim. 


8 


29 
29 
28  88 


.  *  * 

4-2.9 


3° 

29 

29 


o 

7 


29  5 
29  1 
28  33 


13 

*5 


8 

6 


*7 

16 


4 

5 


10 


1 

2 


2 

3 


210 

208 


f  Ed.  mean,  V.  E,  N.  E,  $.  E. 

Air-J  PI.  in  begin,  and  end  V.  N.  W,  in  middle  E. 

(  Nor.  V.  N.  W,  W,  fometimes  N,  N.  E. 

In  May  and  June,  at  Rippon,  the  weather  was  moftly  much  colder 
than  in  the  two  preceding  months,  and  much  more  variable. 


JULY. 


Edinb. 

Plym. 


1 29 

7 

30 

1 

29 

3 

14  1 

16 

S 

I  2. 

&  1 

29 

29 

8 

28 

9 

*5  5 

16 

7 

H 

1  28 

77 

28 

94 

28 

S3 

o 

2 


7C9 

982 


{Ed.  in  begin,  dry,  V.  var.  from  26  to  end  v.  moift,  V.  E. 
PI.  v.  moift,  V.  generally  N,  in  middle  $.  W. 

Nor.  V.  W,  S.  W,  N.  W. 

Rip.  very  changeable. 

L  3 
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AUGUST  1734. 


Barometer. 

Thermometer. 

Med. 

G.  H. 

L,  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  6 

30  1 

28  7 

1 3  3 

15  6 

12  5 

Plym. 

Norim. 

29  3fir 
28  88 

29  8 

2 8  94 

28  7 
28  58 

*5  5 

16  7 

13  7 

f  Ed  dry,  V.  variable. 

Air-J  PI.  in  begin,  dry,  V.  N.  E,  after,  moift,  V.  S.  W. 
(Nor.  V.  W,  S.  W,  N.  W,  fometimes  N.E. 


Rain. 


1  285 

4  022 


At  Rippon,  in  the  beginning  of  this  month  the  mercury,  and  fpirits 
in  the  thermometer  were  high,  the  feafon  dry,  warm,  and  pleafant, 
which  continued  to  the  middle,  when  the  barometer  fell,  and  there  was 
almoft  daily  frequent  rain,  which  continued  the  remaining  part  of  this, 
and  during  the  months  of  September  and  O&ober. 


SEPTEMBER. 


Edinb. 

29  6 

30  0 

28  7 

1 2  0 

14  4 

9  9 

Plym. 

Norim. 

29  6t3t 
28  76 

30  0 
29  15 

29  0 
28  57 

H  3 

14  9 

12  2 

f  Ed.  generally  dry,  V.  variable. 
Air<  PI.  moift,  V.  W. 

/  Nor.  V.  W,  S.  W,  N.  W. 


!  1  172 

;  1  752 


OCTOBER. 


Edinb.  I  29 
Piym.  29 
Norira.  I  28  58 


5to 


30  2 

3°  3 
28  93 


28  8 
28  8 
28  12 


10 

12 


3 

6 


1 2 

1 3 


4 

8 


9 

10 


o 

6 


1 

3 


321 

*54 


f  Ed.  moift,  V.  variable,  but  gen.  W,  S.  W,  N.  W. 

Air  <  PI.  moift,  in  begin.  V.  S.  W,  from  1 5  to  23  N.  E,  after.  N.  W. 
(Nor.  V.  gen.  W,  S.  W,  N.  W,  and  freq.  N.  E,  and  E. 


NOVEMBER. 


29  9 

30  4 

29  3 

9  3 

11  7 

7  7 

29  8A 

30  4 

28  8 

i1  5 

12  4 

9  9 

1 28  87 

29  25 

28  10 

f  Ed.  moift,  V.  W,  S.  W. 

Air<  PI.  dry,  to  20,  V.  betwixt  E.  and  N. 
(Nor.  V.  variable. 


1  608 

2  068 


DECEMBER 
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DECEMBER  1734. 


Barometer. 

1 

Thermometer. 

Rain. 

Med. 

29  0 

29  Sjt 
28  49 

G.  H. 

29  8 

30  0 
28  98 

L.  H. 

28  0 

28  2 

27  80  1 

Med. 

9  1 

1 1  4 

G.  H. 
n  5 
12  5 

L.  H. 

7  4 
10  6 

Edinb. 

Plym. 

Norim. 

2  322 

6  192 

CEd.  moift,  V.  W,  S.W,  N.W. 
Air  <  PI.  moift,  V.  S.  W. 

/  Nor.  V.  E,  S.  E,  N.  E. 


Ed.nb. 

Plym. 

Norim. 

Air 


JANUARY  1735. 


1  29 

5 

30 

3 

28 

2 

9  2 

1 1  6 

7  6 

I  29 

6|# 

30 

5 

28 

1 

1 1  2 

12  2 

9  6 

1  28 

5 1 

29 

>7 

28 

5 

Ed.  very  moift,  V.  W,  S.  W. 

PI.  oft.  v.  moift,  V.  in  begin.  N,  mid.  S.  W,  end.  N.  E. 
Nor.  V.  W,  S.  W,  N.  W,  fometimes  E,  S.  E,  N.  E. 


2 

2 


995 

526 


Edinb. 

Plym. 

Norim. 


29 
29 
28  81 


FEBRUARY. 

!  28  8 


7--- 
7  a-  5 


29  o 
28  33 


9 

I  I 


o 

4 


1 2 
1  2 


I  3°  5 
3°  5 

29  l8 

(Ed.  moift,  V.  W,  S.  W. 

Air/  PI.  moift,  fomet.  dry,  V.  to  16  N.  end  3. 
(Nor.  V.  W,  S.  W,  N.  W. 


4 

1 


7  4 
9  5 


3 


507 

9/8 


MARCH. 


Edinb. 

Plym. 


I  29  3 

30  2 

29  0 

9  9 

11  9 

8  5 

1 

29  3fo- 

30  0 

28  7 

ii  7 

1 2  4 

IO  4 

!  28  49 

29  2 

28  1 2 

5 

2 


;>  / 

234 


I  1 -  I  >  f  r 

f  Ed.  vaftly  moift,  V.  variable. 

Air<  PI.  moift  in  begin.  V.  S.  W,  from  6  to  17  S.  E.  after.  N.  E,  NAY. 
(  Nor.  V.  W,  S.  W,  N.  W,  frequently  N.  E. 


APRIL. 


Edinb.  1  29  7 

30  1 

29  0 

1 1 

2 

T3 

5 

9  7  j 

Plym.  1  29  5— 

Norim.  j  28  71 

29  9 

29  3 

28  8 
28  36 

"13 

5 

1 3 

7, 

12  1 

f  Ed.  v.  moift,  to  1 2  V.  E  to  end  W,  S.  W,  N.  W. 
Air<  PL  moift,  from  2  to  10  V.  E.  after,  variable. 

(Nor.  V.  W,  S.W,  N.W.  . 


l  4  *  m  a  r 
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Edinb. 

Plym. 

Norim. 


MAY  1735. 


Barometer. 

1 

Thermometer. 

Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

29  8 

30  2 

29  2 

1 2  1 

H  7 

9  5 

29  67T 

30  1 

29  1 

13  8 

*4  9 

12  1 

28  67 

28  99 1 

28  30 

Rain. 


o  720 
1  646 


CEd.  mean,  V.  inconftant. 

Air  i  PI.  to  24  V.  N.  E,  N.  W,  after.  S.  E. 
f  Nor.  V.  W,  S.  W,  N.  W. 


JUNE. 


Edinb. 

Plym. 

Norim. 


[  29  7 

30  i 

29  4 

>3  5 

!5  5 

29  5*V 

29  9 

29  1 

H  9 

15  1 

1  28  75 

28  98 

28  52 

1 1 
13 


8 

7 


f  Ed.  dry  in  begin,  and  mid.  moift,  V.  E,  N.  E. 

Air  <  PI.  moift,  V.  N.  W,  fomet.  S.  W,  from  19  to  22  S.  E. 

I  Nor.  V.  W,  S.W,  N.  W. 

No  regifter  for  rain  after  May  1 733,  is  puWifhed  at  Edinburgh. 


JULY, 


Edinb.  |  29  7 

30  0 

29  1 

14  2 

16  0 

Plym.  29  4-& 

29  7 

28  9 

IS  1 

IS  9 

Norim.  |  28-76 

29  5 

28  47 

f  Ed.  dry,  freq.  moift,  V.  inconftant. 
Air  <  PI.  very  moift,  V.  W,  S,  and  fomet.  E. 
[  Nor.  V.  S.  W,  W. 


AUG 

U  S  T. 

Edinb. 

29  8 

3°  3  1 

29  2 

13  8 

17  0 

11  5 

Plym. 

29  6 

29  9 

29  2 

15  5 

16  5 

>3  9 

Norim. 

28  84 

29  17 

28  66 

CEd.  dry,  V.  E.  to  11,  afterwards  S.W,  W. 

Air-J 

Pi,  very  moift,  from  2  to  1  3  V.  E, 

V  , 

£  Norim.'  V.  W,  S.  W,  N.  W, 

SEPTEMBER. 

4 

Edinb. 

29  6 

30  0 

28  7 

1 2  0 

14  4 

9  9 

Plym. 

29 

29  9 

29  2 

14  9 

15  7 

*3  1 

Norim. 

28  9I 

29  13 

28  58 

’  » 

C  Ed.  dry,  V.  W,  S.  W. 

Air  <  PI.  moiftj  V.  N.  W.  fometimes  S.  W.  frequently  E, 

/  Nor.  V.  S.  W,  N.  W,  frequently  E,  N.  E,  S.  E. 

OCTOBER 
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OCTOBER  173;. 


Barometer. 

Thermometer. 

Med. 

G.  H. 

L.  H. 

Med. 

G.  H. 

L.  H. 

Edinb. 

29  9 

30  3 

29  3 

10  1 

12  7 

8  1 

Plym. 

29  6f£ 

30  1 

29  1 

13  2 

14  2 

10  6 

Norim. 

28  82 

29  17 

28  24 

f  Ed.  moift,  11  to  22  V.  E,  S.  E,  afterwards  W. 
Air  1  PI.  V.  E. 

/  Nor.  V.  variable. 


NOVEMBER. 

Edinb.  |  29  ? 

30  0 

28  8 

10 

5 

12 

1 

7 

7 

Plym.  29 

30  0 

28  4 

12 

8 

*3 

7 

11 

5 

Norim.  |  28  81 

29  28 

28  20 

i 

f  Ed.  moift. 

V.  inconftant. 

Air  <  PI.  moift,  V.  S. 

£  Nor.  V.  variable. 

•  • j 

DECEMBER. 

Edinb.  I  29  7 

30  2 

29  0 

9 

6 

II 

5 

7 

5 

Plym.  I  29  (h£j 

30  0 

29  0 

12 

1 

*3 

3 

10 

4 

Norim.  |  28  67 

29  16 

28  31 

l 

f  Ed.  very  moift,  V.  variable. 

Air<  PI.  very  moift,  V.  E.  and  S.  E. 

£Nor.  to  22  variable, 

to  end  E. 

JANUARY 

173& 

Edinb.  I  29  3 

29  7 

28  9 

9 

2 

1 1 

7 

7 

3 

Plym.  I  29  2§£ 

29  8 

28  7 

1 1 

8 

12 

7 

10 

4 

Norim.  |  28  58 

29  1 

28  9 

f  Ed.  moift,  V.  S.  W, 

W. 

Air<  PJ.  very  moift,  V.  S. 

£  Nor.  V.  E. 

S.  E,  N.  E,  fometimes  S 

,  s.w. 

N.  W. 

ff 

FEBRUARY. 


Edinb. 

29  4 

30  1 

29  0 

8  5 

IO  3 

Plym. 

29  3t§ 

30  0 

28  5 

1 1  2 

11  8 

Norim. 

28  28 

28  77 

27  75 

f  Ed.  moift,  V.  variable. 

Air  <  PI.  V.  N.E,  not  fo  moift  as  laft  month. 
£  Nor.  V.  variable. 
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MARCH  1735. 


Barometer. 

Thermometer. 

Edinb. 

Plym. 

Norim. 

Med. 

29  6 

2  9  4tt 
28  59 

G.  H. 
30  2 
30  0 
29  1 

L.  H. 
28  9 
28  8 
28  24 

Med. 

IO  5 
12  6 

G.  H. 

H  7 
13  6 

r 

L.  H.  • 
8  8 

10  4 

f  Ed.  moift,  V.  E,  S.  E,  N.  E. 
Air  1  PI.  dry,  V.  E. 

(  Nor.  V.  variable. 


i 


i 


APRIL. 


Edinb. 

Plym. 

Norim. 


I  29  8 

30  3 

28  9 

"  5 

H  5 

29  7i 

30  1 

29  3 

13  8 

5 

1  28  84 

29  13 

28  59 

8  5 
"  5 


f  Ed.  moift,  V.  variable. 

Air<  PI.  V.  E,  N.  W,  fometimes  N.  E. 
(  Nor.  V.  W,  S.  W,  N.  W. 


r 


- 


M  A  Y. 


Edinb. 

29  8 

3°  3 

29  3 

n  8 

14.  9 

Plym. 

29  5 

29  8 

29  1 

14  4 

16  4 

Norim. 

28  65 

29  1 

28  30 

1  o 

12 


o 

4 


f  Ed.  dry,  V.  E. 

Air<  PI.  V.  E.  fometimes  N.  E,  N.  W. 
(Nor.  V.  N.  W,  S.  W. 


1 

1 


Of 
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Of  the  epidemic  difeafes  at  Edinburgh ,  Rippon ,  Plymouth , 
W  Norimberg. ,  from  May  1731,  June  1 736- 

Thefe  may  be  divided  into  four  claffes  : 

I.  Difeafes  of  nearly  the  fame  kind,  which  were  in  feveral  of  thefe 
places  about  the  fame  time. 

II.  Difeafes  of  nearly  the  fame  kind, which  were  at  feveral  places  in 
different  years,  or  different  times  of  the  fame  year. 

III.  Difeafes  of  different  kinds,  which  were  at  nearly  the  fame  time 
in  feveral  places. 

IV.  Difeafes  which  were  at  any  one  of  the  places  mentioned,  and 
not  in  any  of  the  others. 

I.  Difeafes  of  nearly  the  fame  kind ,  which  were  in 
feveral  places  about  the  fame  time . 


Small-pox - 


Intermitting 
fevers - 


Slow  fever- 
Pleurifies  — 
A  cholera  - 
Angina - 


Scarlet  fevers  — 


A  rheumatilm 


Meafles- 


Chin-cough  — 
Cold,  and  its 
effects - 

Catarrhs,  and 
^atarrhal  fevers 


Colic 


{  E.  and  N.  from  fpring  1733,  to  March  1734. 

\  N.  and  P.  in  March  1732. 

E.  P.  R.  July  1731. 

E.  P.  N.  May,  June  1733,  April  1734. 

E.  P.  May,  June  1734,  June  1733. 

E.  N.  April,  May,  July  1732,  March  1734. 

P.  N.  July  1733. 

N.  P..  September  1733. 

—  E.  P.  Auguft  1 732. 

f  E.  P.  March,  April  1732,  March  1733,  Feb.  1736. 
4  E.  N.  February  1733,  July  1735. 

£P.  N.  April  1733,  February  173c. 

—  E.  R.  Augufl  1731. 

f  E.  P.  N.  January  1732. 

<  E.  N.  October  1733. 

£  P.  N.  February  1732. 

E.  N.  September,  O&ober  1733. 

E.  P.  N.  March  1732. 

E.  N.  November  1732,  February  1733. 

P.  N.  March  1732,  March  1734 
R.  N.  September  1733,  January  1734. 

P.  N.  Augufl,  Septemb.  Odob.  1732,  Feb.  1733. 

—  E.  P,  May  1732,  May,  July  1734. 

(  E.  P.  April,  December  1732,  January  1733. 

(  P.  N.  February  1734. 

P.  R.  N.  February  1733. 

E.  N.  July  1733. 

P.  N.  March,  April  1733,  Odober  1734. 

R.N.  November  1733. 

P.  N.  February  1732. 


II. 
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II.  Difeafes  of  nearly  the  fame  kind ,  which  were  at 
fever al  places  in  different  years ,  or  different  times  of 
the  fame  year. 


Small-pox  — 


Intermitting 
fevers  — 


Slow  fevers  — 


Pleurifics- 


Cholera 


Angina 


Eryfipelatous 
fever - 


Rheumatifm  — 


Meafles- 


Chin-cough  — 


Catarrhs,  and 
L  catarrhous 
fevers  — 


{P.  from  June  to  Sept.  1731,  Aug.  1732,  from  Aug. 
to  Dec.  1734,  and  from  Jan.  to  Sept.  1735. 

R.  from  autumn  1732,  to  January  1733. 

N.  January,  May,  June  1732. 
rE.  June  1732,  Mar.  Apr.  1733,  from  Feb.  to  May 
1  1733,  and  that  fummer. 

<P.  Aug.  1732, July,  September  1734,  Oflob.  1735. 
I R.  June,  Auguft  1731,  and  end  of  fummer  1732. 
(_N.  O&ober  1732. 

fE.  from  November  1731,  to  February  1732,  Dec. 
I  1732,  January,  March  1733. 

<  P.  March  1 733,  Auguft,  September,  O&ober  1734, 
I  Oftober,  November,  December  1735. 

^R.  June,  July,  Auguft  1731.  Jan.  Feb.  1733. 

SE.  Ott.  1731,  that  winter.  May  1732,  June  1733. 
P.  February,  March  1733,  April,  May  1736. 

R.  Sept.  Dec.  1733,  January,  May,  June  1734. 

N.  Oft.  Nov.  1732,  Feb.  April  1734,  Dec.  1735. 

{E.  November  1732,  July  1733. 

P.  Sept.  Oft.  1731,  May  1732,  from  July  to  Ott. 

1733,  Sept.  1734,  Auguft,  September  1735. 

R.  end  of  fummer  1733,  June,  July  1734. 

!E.  Dec.  1731,  Nov.  1732,  July,  Aug.  Sept.  1733. 
P.  Dec.  1732,  March  1733,  from  Feb.  to  Oftob. 

1734,  April  1 735*  February,  April  1736. 

N.  November  1733. 

JE.  June,  July,  September,  O&ober,  November, 
December  1735,  January,  February  1736. 

P.  January  1733. 

!E.  February  1736. 

P.  December  1734. 

N.  Jan.  Feb.  May,  June,  Sept.  O&.  1732.  Jan- 
March,  May,  June,  Auguft,  November,  De- 
^  cember  1733,  Odtober  1734,  November  1735. 
f  E.  from  June  1735,  to  fpring  1736. 

J  P.  Auguft,  November  1732,  January  1733. 
fN.  January,  February,  July  1732. 

fE.  March,  April  1732,  June,  Auguft,  September, 
October  1734,  and  all  the  winter. 

P.  Auguft  1731,  February  1732. 

N.  from  June  to  September  1733. 
f  E.  June  1735,  and  that  winter. 

1  N.  January,  February,  March,  April,  June  173% 
|  May,  September,  October  1733,  Feb.  March, 
L  April,  October,  Decemib.  1734,  January  1735. 

Univerfal 
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!E.  began  December  17.  1732,  from  25  to  middle 
of  January  universal,  end  February  1732. 

P.  began  izFeb.  1733,  univerfatby  15,  end  April. 
R.  began  Feb.  3.  1733,  end  5  or  6  weeks  after. 

N.  began  Sept.  1 732,  univerfal  Dec.  end  Feb.  1733. 

C  P.  Oftober  1733,  March,  November  1734,  March, 

Apoplexy - <  May  1735,  January  1736. 

£  N.  February  1732. 

!P.  Mar.Ap.i732,Mar.Ap.O£l.Dec.i73z,Jan.Feb. 
Man, 734,  Feb.Mar  ,735.  Feb.  Mar.Ap.  May 

R.  September  1733. 

txt  r  f  a  (R.  latter  part  of  fummer,  autumn,  and  forepart 

h  °f  winter  ,733. 

breait  /  N.  January,  February,  March  1733. 

f  \  P-  December  1734. 

Putrid  fever— |  R  September 

Krvfinelas _ I  E-  July.  Auguft  1731. 

Eryhpel  |  p.  J une  1731. 

Fever  with  a  \  E.  Dec.  1731,  Jan.  April,  May  1732,  July  1 73 5, 

diarrhoea —  \  R.  December  1733. 

Swell,  of  faliv.  5  E.  June,  July,  Auguft  1731. 

—  %  P.  November,  December  1733,  January  1736. 

{E.  Oftob.  1734,  from  Oftob.  1733, t0  Feb.  1736. 
N.  May  1733. 

Fvanthematous  {  P'  Auguft,  September  1731,  June  1732,  September 
f”  - _ I  1734.  January,  June  1735. 

fomS - (R-  July  >734- 

E.  January  1732.  / 

P.  May,  Auguft  17325  from  June  to  Oftober  1733, 
Auguft  1735. 

R.  Auguft  1731. 

N.  July  1733. 

C  E.  Juney  July  1733,  and  that  winter. 

I  N.  December  173 3. 
ok,  ,  5  E.  July,  Auguft  1731. 

Ophthalmy  |  p  Mar  Apri|>  jupe  I?34>  jan#  April  l?^ 

Hyft.  £fnd  hypo*  \  P.  December  1733. 

-  chond.  Sympt.  \  R.  February  1733. 

Oftober,  Novemb.  Decemb.  1731,  Jan.  <732, 
Oft.  Nov.  Dec.  17.33,  Jan.  Oft.  Nov.  1734. 

.  March,  June,  November  1732. 

E.  November  1732,  fpring  1733. 

Cold,  and  its  J  P.  Jan.  Feb.  Mar.  Sept.  Oft.  1732.  Sept.  Dec.  173  3, 

Jan.  Feb.  March,  April  1734,  Jan.  Sept.  1733, 
Januaiy  February  1736. 


glands 
Continued 
fevers  - 


Diarrhoea  — 


Scarlet  fevers 


Colic- 


effefts 


III.  Difeafes  of  different  kinds ,  which  were  nearly  at 
the  fame  time  in  fever al  places . 


June  1731 


(E.  f 
.  --JP.fi 
tR.  i 


fwelling  on  the  face  ar  1  falivary  glands, 
fmall-pox,  eryfipelas, 
intermitting  fevers. 


July 
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July  1731. 

,  ,  4  t  •  I 

Auguft.— — 

Odlober.  — 

January 
1732.  — 

February.— 

March. - 

April. - 

May. - 

June.  - 

September. 
O&ober.  — 
November. 

V 

December. 

January 
1733*  — 

-  '  X 

March. - - 

May. - — 

June.  - 
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E.  ophthalmy,  rheumatifm,  eryfipelatous  fwelling  on 
the  face  and  falivary  glands. 

P.  fmall-pox. 

R.  intermitting  fevers. 

E.  ophthalmy,  rheumatifm,  baft,  fmall-pox,  eryfipelat. 
fwelling  on  the  face  and  falivary  glands. 

P.  febres  miliares  rubra:,  chin-cough,  fmall-pox. - 

F. .  diarrhoea,  intermitting  fevers. 

E.  pleurify. 

P.  cholera. 

E.  pleurify,  fever  with  a  diarrhoea. 

P.  effe&s  of  cold. 

R.  fmall-pox,  meafles,  haemopt.  catarrhs,  rheumat. 

E.  pleuriiy. 

P.  effects  of  cold. 

N.the  fame  difeafes  as  lafl  month, apop!exy,colic,ftone, 
and  gout. 

f  E.  eryftp.  oedemat.  fever  among  children,  chin-cough. 

<  P.  effects  of  cold,  peripneumony. 

£N..  colic,  ftone,  and  gout,  catarrhous  fevers, 
f  E.  fever  with  a  diarrh.  chin-cough,  eryftp'.  cedemat. 

<  P.  fmall-pox,  peripneumony. 
f  N.  catarrhs. 

E.  pleuriiy,  &c.  as  laft  month., 

P.  cholera. 

N.  rheumatifm,  fmall-pox. 

E.  intermitting  fevers* 

P.  febres  miliares  compofttas,  rubeolae. 

N.  rheumat.  fmall-pox,  colic,  catarrhs. 

E.  flow  fever. 

N.  rheumatifm. 

R.  fmall-pox. 
f  E.  flow  fevers. 

)  N.  intermitting  fevers,  pleurify. 

(_  R.  fmall-pox. 

f  E.  aguilh  fits  among  children. 
i  N.  pleurifies,  colics,  ftone,  and  gout. 

£  R.  fmall  pox. 
f  E.  flow  fevers. 

<  P.  effects  of  cold. 

(_  R.  fmall-pox. 

f  E.  flow  fever,  pleurify. 

^  P.  meafles. 

f  N.  difeafes  of  the  breaft,  rheumatifm. 
f  E.  tertian  agues. 

.)  P.  angina,  peripneumony. 

£  N.  difeafes  of  the  breaft,  hsemoptoe. 

C.E.  baftard  fmall-pox. 

|  N.  rheumatifm. 

C  E.  fear  let  fevers,  and  foie  throat. 

I  N.  chin-cough,  gout. 

M' 
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July  '733' 


Auguft.- 


September. 
Ottober.  — 
November 

December. 

January 

1734-  — 

February.  — 

March. - 

April. - 


July - 

Auguft.  — — 
September. 

O&ober.  — 

November. 

December. 


January 

1 735* — 


E.  fcarlet  fevers,  with  a  diarrhoea,  anginae. 

P.  cholera,  diarrhoea. 

R.  cholera. 

N.  Small-pox,  chin-cough,  diarrhoea,  intermit,  fever. 
E.  fcarlet  fevers,  and  fore  throat. 

P.  cholera,  diarrhoea. 

N.  rheumatifm,  chin-cough. 

P.  cholera,  diarrhoea. 

R.  pleurify,  peripneumony. 

N.  catarrhs,  chin-cough,  gout. 

P.  cholera,  diarrh.  apop.  peripneum.  rubeolae,  colic. 
N.  catarrhs. 

E.  fcarlet  fevers,  and  fore  throats. 

P.  rubeolae,  colic. 

N.  anginae,  rheumatifm. 

E.  fcarlet  fevers,  and  fore  throats. 

P.  colic,  peripneum.  cough,  hyft.  and  hypv 
N.  hsemoptoe,  gout. 

R.  pleurify,  fever,  with  a  loofenefs. 

P.  coughs,  peripneum.  colic. 

R.  inflammation  of  the  inteftines,  pleurifles. 

N.  (lone,  gout. 

P.  peripneumony,  anginae. 

N.  pleurify,  catarrhs. 

E.  intermitting  fevers. 

P.  coughs,  fore  throat,  ophth.  rheumat.  peripn.  apop. 
P.  opthalm.  fore  throats,  apop.  anginous  fever. 

N.  pleurify,  rheumatifm. 

P.  anginous  fever. 

R.  pleurify. 

E.  chin-cough,  ophthalm. 

P.  anginous  fever. 

R.  pleurify. 

P.  intermitting  fevers,  anginous  fevers. 

R.  exanthematous  fever,  cholera. 

E.  chin-cough. 

{  P.  anginous  fever,  ophthal.  flow  fever,  fm all -pox,  itch. 
I  R.  putrid  fever. 

J  E.  chin-cough,  dyfentery. 

(  P.  angin.  fev.  fmall-pox,  cholera,  flow  fev.  interm.  fev. 

{E.  chin* cough,  dyfentery,  fever. 

P.  fmall-pox,  colic,  fore  throats,  flow  fever,  anginous 
fever,  febris  miliaris. 

N.  rheumatifm,  gout. 

}E.  chin-cough,  dyfentery. 

P.  fmall-pox,  colic,  apop. 
f  E.  chin-cough,  dyfentery. 

<  P.  fmall-pox,  putrid  fevers,  rheumatifm. 

(_  N;  catarrhs,  febris  petechizans. 

E.  chin-cough,  dyfentery. 

P.  fmall-pox,  ophthal.  coughs,  rheumat,  feb.  miliar. 
&  eryfip.  colic. 

N.  feb.  catarrh,  petechiz,  catarrhs,  rheumat.  ftone, 
and  gout,  February 
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February 

'735- 


March 

April. 

May.  - 
June.  « 
July.  - 


— i 
- 

-i 
" 

-I 

Auguft. — — 
September.  ^ 

O&ober.  —  | 
November.  | 

December.  ^ 

January  i 
1736.  —  I 

February.  —  ^ 


E.  tertian  agues. 

P.  peripneum.  fmall-pox,  contagious  fever. 

N.  feb.  catarr.  petech.  catarrhous  fever.  '.} 

E.  tertian  agues. 

P.  fmall-pox,  pleurify,  peripneumony,  apop. 

E.  tertian  agues,  fevers  among  children. 

P.  fmall-pox,  contagious  fever. 

N.  febris  catarrh,  petechizans. 

E.  tertian  agues. 

P.  fmall-pox,  apop.  contagious  fever. 

E.  mealies,  pleurify,  catarrhs,  eryfip.  fever. 

P.  fmall-pox,  feb.  miliar,  rubra,  contagious  fever. 

E.  mealies,  chin-cough,  cholera,  eryfip.  fever. 

P.  fmall-pox,  contagious  fever,  itch. 

E.  mealies,  dyfentery. 

P.  fmall-pox,  cholera,  diarrh.  contagious  fever,  itch. 
E.  mealies,  eryfip.  fever. 

P.  fmall-pox,  cholera,  diarrh.  contag.  fev.  coughs. 
E.  mealies,  dyfentery,  fever,  eryfip.  fever. 

P.  flow  and  inter,  fev.  an  althma,  which  changed  into 
a  fwelling  of  the  legs  and  abdomen. 

E.  mealies,  dyfent.  fever,  effects  of  cold,  eryfip.  fev. 
P.  epilep.  fwelling  of  the  falivary  glands,  flow  fever. 
N.  rheumatifm,  gout. 

E.  mealies,  dyfent.  lever,  effects  of  cold,  eryf.  fever. 
P.  nervous  putrid  fever,  coughs. 

N.  hsemoptoe,  catarrhous  fever,  with  pleurify. 

E.  mealies,  fever,  effe&s  of  cold,  eryfip.  fever. 

P.  apop.  fwelling  of  falivary  glands,  coughs. 

E.  mealies,  pleurifies,  rheumat.  fever,  erypfip.  fever. 
P.  angina,  pleur.  peripneum.  chilblains  of  the  feet. 


Edinburgh. 


IY.  j Difeafes  which  happened  at  any  one  of  the  places 
mentioned ,  and  not  at  the  others. 

f  Ballard  fmall-pox,  Auguft  1731,  May  1733. 

1  Dyfenteries,  Auguft  1731,  harveft  months  1733, 
1  September,  O&ober  1734,  that  winter,  Odtober, 
1  November,  December  1735. 

/  Eryfipelas  cedematodes,  March,  April,  May  1732. 

L  Fever  among  children,  March  1732,  April  1735. 
Rubeolae,  June  1732,  October,  November  1733. 
Contagious  fever,  from  February  to  September  1735. 
Itch,  July,  Auguft  1735,  January  1736. 

Plymouth.  Epilepfy,  November  1735. 

Afthma,  which  changed  into  a  fwelling  of  the  feet 
and  abdomen,  October  1735. 

Perniones,  February,  March  1736. 

!Haamoptoe,  January,  July  1732,  March,  December 
1733,  December  1735. 

Stone  and  gout,  Feb.  March,  June,  Novemb.  1732, 
March  1733,  January  1734,  January  1733. 

—  Inflammation  of  the  inteftines,  January  1734. 
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MINERAL  WATERS. 


An  account  of  the  virtues,  and  life  of  the  mineral 
waters  near  Moffat ,  by  Mr .  George  Mil- 
ligen,  Surgeon  at  Moffat.  Vol.  i.  art.  7. 

TH  E  mineral  waters  of  Moffat  arife  from  two 
fprings  on  the  declivity  of  a  hill,  and  the 
brow  of  a  precipice,  almoft  furrounded  with 
high  mountains,  at  the  diftance  of  a  long  mile  north¬ 
ward  from  Moffat  in  Annandale,  and  thirty-fix  miles 
fouth-weft  from  Edinburgh.  The  higher  of  thefe 
wells  lyes  with  it’s  mouth  fouth-eaft,  and  is  about  a 
foot  and  an  half  deep.  It’s  water  is  ufed  for  bathing ; 
the  fhallovvnefs  of  the  bafon,  and  the  loofenefs  of  the 
earth  about  it,  prevent  it’s  being  kept  clean  enough 
for  drinking.  The  lower  well  is  furrounded  with 
rocks  *,  it’s  mouth  faces  the  eaft ;  the  depth  of  it  is 
four  feet  and  an  half.  By  a  moderate  computation 
the  two  fprings  yield  daily  about  1360  gallons  of 
water  *. 

The  drinkers  of  thefe  waters  think  they  tafte 
ftrongly  of  fulphur,  and  refemble  them  to  a  weak  fo- 
lution  of  liver  of  fulphur,  or  to  the  walkings  of  a  gun 
newly  difcharged.  Although  the  latter  fomewhat 
comes  up  to  the  fmell,  yet  it  does  not  to  the  taite. 
The  colour  of  the  water,  particularly  of  the  upper 
.well,  is  milky  or  bluifh. 

The  proper  feafon  for  uling  them  is  between  the 
middle  of  April  and  the  end  of  September  *,  but  fome 
continue  their  ufe  all  winter;  and,  if  the  rains  are 
moderate,  the  water  is  not  then  inferior  to  it’s  ftrength 
in  fu miner. 

*  Forty  loads,  each  load  containing  lixty  four  or  lixty  eight 

Scotch  pints. 
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The  time  of  continuing  in  the  bath  is  from  a  quar¬ 
ter  of  an  hour  to  a  whole  hour  or  more.  Such  as 
bath  the  whole  body  ufually  do  it  twice  or  thrice  a 
week  in  the  evening.  The  belt  way  is  to  ftay  in  a 
few  minutes  at  firft,  and  gradually  increafe  the  time  as 
the  patient  finds  it  agree  with  him.  The  bath  is  made 
fomewhat  warmer  than  tepid  ;  and  the  patients,  when 
they  come  out  of  it,  rub  and  dry  their  (kins,  and 
immediately  put  on  their  clothes,  without  encouraging 
fweating. 

The  bathing  of  the  whole  body  is  found  inconve¬ 
nient  in  inflammations  of  the  face  or  eyes  ;  and  there-* 
fore  in  fuch  cafes  it  is  better  to  bath  only  the  legs. 

Such  as  have  ulcers  or  tumors,  commonly  every 
morning  and  evening  put  the  part  affedted  into  a  vef- 
fel  of  the  water  warmed  for  half  an  hour,  gently  rub¬ 
bing  the  tumor  •,  through  the  reft  of  the  day  they 
apply  linen  rags  dipt  in  the  water.  When  the  lips  of 
the  ulcer  are  hard  and  fwollen,  the  affecfted  part  is 
placed  over  a  vefTel  of  the  water  boiling,  and  both 
covered  up,  to  keep  in  the  fteam.  In  hard  tumors, 
and  when  the  finews  are  contracted,  many  let  the 
water  fall  from  on  high  upon  the  part. 

The  water  is  commonly  drunk  between  the  hours 
of  fix  and  eleven  in  the  morning.  They  who  allow 
moft  time,  and  drink  gradually,  take  the  beft  me¬ 
thod.  None  ms  drunk  after  dinner.  This  water  is 
conftantly  every  day  drunk  by  moft  patients,  efpe- 
cially  thofe  who  ftay  only  a  fhort  time.  I  am  how¬ 
ever  of  opinion,  even  fuch  would  reap  more  benefit, 
if  they  fometimes  intermitted  a  day.  Certainly  then 
fuch  as  drink  the  water  for  any  length  of  time,  ought 
to  make  longer  intermiflions  in  the  ufe  of  it.  It  is  not 
eafy  to  afeertain  the  quantity  drunk  ;  moft  exceed, 
efpecially  the  poorer  fort,  fome  of  which  have  been 
known  to  drink  prodigious  quantities  without  any 
inconvenience,  f  never  preferibe  more  than  three 
quarts,  or  a  gallon  at  moft;  and  this  quantity  but  fel- 
dom.  Women  and  men  of  weak  conftitutions  fliould 
not  exceed  a  quart.  Children  may  drink  from  half  a 
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pint  to  a  quart,  according  to  their  age  and  conflitu- 
tion  >  fometimes,  though  rarely,  three  pints  *  but  it 
is  always  convenient  to  begin  with  a  fmali  dofe,  and 
gradually  to  increafe  it. 

Sometimes  an  emetic  or  two,  and  two  or  three 
purges,  fhould  be  given  as  preparatory  medicines. 
The  medicines  commonly  ufed  during  the  drinking  of 
the  waters  are  Glauber’s  fait  and  fal  polychrefl,  at 
firfl  in  large  dofes,  afterwards  in  leffer  ones.  Of  thefe 
two  I  prefer  the  laPc  for  frequent  ufe.  Some  take 
fyrup  of  buckthorn,  others  Aix  fulphur,  pills  com- 
pofed  of  gamboge,  refin  of  jallap,  and  if  I  mifiake 
not,  fcammony,  are  pretty  much  in  ufe  at  the  wells. 
The  exorbitant  ufe  of  purges  along  with  the  water 
I  cannot  approve  of,  although  it  is  a  general  practice 
here.  The  meaner  fort  take  large  quantities  of  fea* 
fait  with  the  water,  others  what  is  falfely  called  Ep- 

J  X1 

fom-falt,  which  is  little  different  from  the  genuine. 
With  thefe,  and  fometimes  with  Glauber’s  fait,  they 
purge  themfelves  brifkly,  and  frequently  repeat  thefe 
purges  every  other  day.  But  this  practice  is  certainly 
unjuftifiable,  and  I  have  frequently  feen  bad  confe- 
quences  from  it. 

From  the  flricflefl  obfervations,  I  find  this  water  to 
be  only  an  alterant'and  diuretic.  It  is  true,  it  gene- 
rally  opens  the  belly,  and  with  fome  it  purges.  But 
this  is  owing  to  drinking  too  large  quantities  of  it,  or 
to  a  very  lax  ftate  of  the  ftomach  and  inteftines,  or  to 
fome  Angularity  of  the  conftitution. 

If  the  water  pafies  freely  by  urine,  and  keeps  the 
belly  open,  medicines  are  ufelefs.  But  till  this  is  ef¬ 
fected  both  cathartics  and  diuretics  fhould  be  given. 
If  the  water  flay  long,  bleeding  is  necefiary,  which 
will  facilitate  the  operation  of  diuretics,  and  pre¬ 
vent  feverifh  fits.  An  infufion  of  aromatic  and  bit* 
ter  fubflances  in  wine  helps  weak  ilomachs,  and  pre¬ 
vents  that  heavinefs  and  inclination  to  fieep,  which 
fome  complain  of,  after  drinking  the  water.  Hyfleric 
women  and  men  with  weak  flcmachs,  finking  fpi- 
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rits,  £s?f.  receive  benefit  from  fait  of  amber,  either  by 
itfelf,  or  mixed  with  other  diuretics. 

Too  ftricft  a  regimen  need  not  to  be  obferved.  But 
milk,  faked  meat,  eggs  and  fifh,  are  improper  food. 
Riding  and  moderate  exercife  affift  the  water.  Upon 
dropping  the  ufe  of  the  waters,  there  is  no  neceffity 
of  taking  any  medicines. 

This  water  is  fecond  perhaps  to  few  medicines  in 
diforders  of  the  ftomach  and  bowels.  In  bilious  and 
nephritic  colics  it  has  done  good  fervice,  and  cured 
nervous  and  hyfteric  colics,  though  of  long  Standing. 
Many  indeed  miis  relief  from  this  water,  which  is 
entirely  owing  to  their  drinking  too  large  quantities 
of  it,  and  too  often  ufing  purging  falts.  For  my 
part,  when  I  find  the  water  purge,  I  give  laudanum, 
and  rarely  make  ufe  of  purges  in  thefe  diforders,  un- 
lefs  in  cafes  of  neceffity.  We  have  daily  inftances  of 
the  efficacy  of  this  water  in  strengthening  weak  Sto¬ 
machs,  and  recovering  an  appetite  loft  by  debaucheries 
and  indulging  in  fpirituous  liquors.  In  diforders  of 
the  kidneys  and  urinary  paflages,  this  water  is  proper ; 
for  it  frequently  carries  off  Sand,  curing  ifchuries,  and 
if  I  was  not  miftaken  in  the  diagnostic,  ulcerated  kid¬ 
neys.  It  is  probable,  that  emollient  and  diuretic  de- 
co&ions  drunk  fome  days  before  and  after  taking  the 
water,  would  be  of  fervice  in  diforders  from  the 
gravel.  Some  have  ufed  this  water  for  the  gout  *  but 
I  cannot  fay  that  I  have  known  it  do  any  great  mat¬ 
ters  in  it.  But  we  have  instances  of  it*s  having  done 
fervice  in  palfies.  Two  gentlemen,  who  were  troubled 
with  a  numbnefs,  and  almoft  total  want  of  feeling, 
with  a  great  feeblenefs  of  all  their  limbs,  efpeciallv 
the  legs,  after  being  well  purged,  drank  the  waters 
with  fait  of  amber,  but  not  every  day,  took  a  glafs 
of  bitters  daily,  and  bathed  thrice  a  week,  ufing  the 
water  warm  in  the  evening,  and  cold  next  morning ; 
at  which  time  they  continued  only  a  few  minutes  in 
it.  One  of  thefe  gentlemen  was  perfectly  recovered, 
and  the  other  became  much  better.  But  I  look  upon 
this  water  rather  as  a  preventer  of  thefe  terrible  ma- 
2  ladies. 


and  OBSERVATIONS.  ioi 

ladies,  by  helping  cachexies,  fweetning  the  juices, 
&c.  than  as  a  powerful  medicine  when  they  are 
formed.  Many  have  reduced  an  over-grown  habit 
of  body  by  it,  and  carried  off  fpontaneous  laffitudes. 
In  obftrudtions  of  the  menfes,  half  baths  are  proper  ; 
but  the  drinking  of  the  water  is  of  no  further  fervice 
in  thefe  diforders,  than  as  it  mends  the  ftomach,  and 
betters  the  conftitution.  In  hyfteric  and  melancholy 
complaints,  it  does  good,  and  has  cured  barennefs, 
even  where  there  were  very  little  hopes.  In  all  fe¬ 
male  weakneftes  and  diforders  it  has  been  found  ufe- 
ful.  It  is  alfo  a  good  remedy  in  old  gleets,  either 
natural,  or  caufed  by  venereal  diforders  ;  only  care 
fhould  be  taken,  that  the  venereal  taint  is  firft  re¬ 
moved  *,  otherwife  the  water  will  throw  the  diftemper 
into  the  blood. 

Such  as  are  troubled  with  rheumatic  pains,  are  re¬ 
lieved  by  drinking  of,  and  bathing  in,  this  water:  nor 
do  fcorbutic  patients  find  lefs  advantage  from  ufing 
it  both  ways.  Great  cures  have  been  brought  about 
even  when  the  diftemper  has  been  at  it’s  height ;  but, 
however,  the  water  is  mod  to  be  depended  upon  in 
the  beginning  of  the  difeafe  ;  for  when  the  fibres  are 
relaxed,  it  has  proved  rather  detrimental  than  of  fer¬ 
vice.  In  cutaneous  eruptions  it  is  a  good  medicine  : 

L  v-V 

the  itch,  and  St.  Anthony’s  fire,  which  are  frequent 
here,  and  return  to  many  in  the  Ipring  and  autumn, 
are  cured  by  it,  ufed  both  outwardly  and  inwardly. 

In  fcrophulous  diforders  I  have  never  known  this 
mineral  water  to  fail,  if  the  conftitution  was  not  quite 
decay’d,  or  fome  particular  diforders  did  not  forbid 
it’s  ufe,  and  a  fuftkient  time,  a  few  feafons  only, 
were  allowed  it.  Before  the  ufe  of  this  water,  the 
fcrophulous  patient  ought  to  be  vomited,  and  well 
purged  ;  nor  will  fome  dofes  of  mercurius  dulcis,  in 
the  intervals  of  purging,  be  amifs.  Many  indeed  of 
thefe  patients  cannot  fafely  take  mercury,  nor  ought 
it  to  be  long  infilled  on  with  any,  but  a  few  dofes 
have  done  fervice.  I  give  fome  dofes  of  rhubarb  by 
itfelf,  or  with  two  or  three  grains  of  calomel,  on  the 
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days  when  the  drinking  of  the  water  is  omitted.  In 
thefe  intervals  I  likewife  order  antifcorbutic,  and,  at 
other  {lich  times,  emollient  and  diuretic  infuftons  and 
deco&ions  ;  but  the  water  itfelf  is  moftly  to  be  relied 
on,  and  the  cure  is  chiefly  owing  to  the  drinking  of 
it,  though  the  external  application  is  of  fervice  in 
cleaning  the  fores,  eafing  the  pain,  and  healing  the 
ulcer.  Where  the  ulcers  are  foul  and  fungous,  I  ufe 
efcharotic  powders  by  themfelves,  or  mixt  with  fome 
ointment ;  and  when  the  lips  of  the  ulcers  are  in¬ 
flamed,  and  the  parts  round  them  fwelled  and  hard, 
I  ufe  emollient  applications,  the  beft  of  which  is  that 
compofed  of  two  parts  of  galbanum,  and  one  part-of 
melilot  plaifter.  The  fcrophulous,  after  dropping  the 
ufe  of  the  water,  fhould  recommence  purging  and 
mercurial  dofes  for  fome  time,  and  perfift  in  the  ufe 
of  emollient  and  diuretic  medicines,  and  among  thefe 
chiefly  the  millepedes. 

Experiments  on  the  medicinal  wafers  of  Moffat , 
by  Andrew  Plummer,  M.  D.  Fellow  of  the 
Royal  College  of  Phyfcians ,  and  Profeffor  of 
Medicme  in  the  Univerjity  of  Edinburgh .  Vol9 
X.  art.  8. 

TH  E  mineral  water  weighed  at  the  fountain  was 
found  lighter  than  the  water  of  a  rivulet  near 
the  well :  the  fpecific  gravity  of  the  firft  was  to  the 
latter  as  838  to  840.  The  mineral  water,  brought  to 
Edinburgh  in  bottles  well  corked  and  waxed,  ap¬ 
peared  as  clear  and  limpid  as  fpring  water,  and  had 
at  nrfl  opening  the  bottles  a  ftrong  fulphureous  fmell, 
and  tafted  as  ftrong  as  at  the  well,  but  next  day,  the 
bottle  being  half  empty,  the  water  had  quite  loft  its 
diftinguifhing  fmell  and  tafte. 

This  water  gave  no  marks  of  a  chalybeat  nature 
with  galls,  nor  of  acidity  with  tincfture  of  rofes  or  fyr 
rup  of  violets,  neither  did  it  produce  any  efFervef- 
cence  with  oil  of  tartar  per  deliquium  or  fpirit  of  fal 
>  '  ammo? 
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ammoniac,  only  when  the  firft  was  dropt  into  the 
water,  there  appeared  a  faint  blue  cloud  fufpended  in 
it.  Acid  liquors  dropt  into  the  water  made  no  fenfi- 
ble  effervefcence,  only  the  mixture  with  fpirit  of  ni¬ 
tre  fmoked  a  little,  and  fome  bubbles  of  air  rofe  from 
the  bottom.  Thefe  phenomena  difcover  a  fubtile 
volatile  fulphur,  but  in  fmall  quantity,  feeing  the 
water  expofed  to  the  air  foon  lofes  its  remarkable 
fmell  and  tafte,  and  feeing  acid  liquors  cannot  fepa- 
rate  or  precipitate  it.  I  made  many  attempts  to  fix 
this  fulphur  and  render  it  confpicuous,  but  without 
fuccefs.  A  few  grains  of  vitriolum  faturni  made  with 
aqua  fortis  fimplex  turned  the  water  of  a  reddifh  co¬ 
lour  :  after  (landing  fome  minutes,  the  water  grew 
more  pellucid,  and  the  red  particles  uniting  fell  moflly 
to  the  bottom,  and  fome  fmall  flakes  fwam  on  the 
furface.  This  matter  refembled  the  fulphur  auratum 
antimonii,  and  made  me  imagine  that  it  was  the  ful¬ 
phur  of  the  water  fixed  ;  but  on  a  red  hot  iron  plate 
it  only  melted  and  fmoked,  but  did  not  flame  *,  when 
the  iron  was  cold  I  found  upon  it  a  thin  fcurf  of  lead  ; 
fome  of  this  powder  digefted  with  oil  of  tartar  in  a 
fand-heat  acquired  no  tincture,  as  it  would  have  done 
from  a  fulphureous  fubflance.  Six  gallons  of  the  wa¬ 
ter  diflilled  with  a  gentle  heat  in  glafs  veflels,  the  li¬ 
quor  which  came  over  was  limpid,  had  no  fmell  or 
tafte,  but  a  little  empyreuma  :  what  remained  had  no 
fmell,  but  tailed  faltifh.  .When  three  fourths  were 
brought  over,  there  appeared  a  good  quantity  of  a 
muddy  fediment,  which  I  feparated,  and  carried  on 
the  evaporation  in  a  long  wide-mouthed  glafs.  When 
the  water  was  reduced  to  fomewhat  lefs  than  a  quart, 
it  grew  thick  and  bubbled.  When  all  was  cold,  I 
found  at  the  bottom  a  dirty  fait  mixed  with  earth. 
The  faline  particles  were  fo  fmall  that  their  figure 
could  not  be  diftinguifhed,  but  the  liquor  had  a  mu¬ 
riatic  tafte.  Upon  cryftallizing  the  remaining  liquor 
(except  two  ounces)  there  were  obtained  four  drams 
and  two  fcruples  of  a  brown  fait.  This  fait  diffolved 
in  fome  of  the  diflilled  waters,  filtred  and  recry ftal- 
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lized,  appeared  in  beautiful  cryftals,  of  an  uncommon 
figure,  but  almoft  exadtly  alike,  fome  of  which  are 
reprefented  in  their  natural  bignefs  on  plate  I.  where 
Fig.  i.  fhews  a  fmall  cryftal,  but  very  compleat  and 
regular.  Fig.  2.  reprefents  one  of  the  largeft,  fome- 
what  rugged  at  the  corners.  Fig.  5.  is  the  reverfe  of 
the  former.  Fig.  3.  fhews  two  joined  by  one  fide. 
Fig.  4.  reprefents  two  irregularly  blended.  Befides 
the  cryftals  reprefented  in  the  plate  there  were  others 
of  a  cubical  fhape,  both  forts  had  the  tafte  of  fea  fait. 
Two  drams  of  the  fait  heated  red  hot  in  an  iron  la¬ 
dle,  crackled,  but  neither  melted  nor  flamed,  and 
loft  only  eighteen  grains  in  an  hour’s  calcination, 
which  makes  it  evident  that  it  is  neither  nitre  nor 
fal  ammoniac.  This  decrepitated  fait  with  four  fcru- 
ples  which  had  not  been  calcined,  mixt  with  a  dram 
of  oil  of  vitriol  emitted  copious  white  fumes.  The 
mixture  being  diftilled,  yielded  two  drams  of  a  fmok- 
ing  fpirit  like  Glauber’s  fpirit  of  fait. 

Some  drops  of  this  fpirit  precipitated  a  folution  of 
filver,  as  Jikewife  did  fome  of  the  fait  and  fome  of 
the  water  when  evaporated  to  part.  From  all 
which  it  is  plain,  that  this  water  is  impregnated  with 
common  fait,  and  although  the  cryftals  above  differ 
from  the  cryftals  of  common  fait,  yet  upon  a  flow 
evaporation  of  a  folution  of  fea  fait,  I  have  obtained 
cryftals  not  unlike  thofe  of  the  Moffat  water.  Into 
fome  of  the  water  when  evaporated  to  part  fome 
oil  of  tartar  per  deliquium  being  dropt,  produced  a 
milky  colour  and  coagulation  but  no  effervefcence. 
Upon  {landing,  the  upper  part  of  the  liquor  turned 
clear,  and  of  a  whey  colour.  The  fame  happened 
with  fpirit  of  fal  ammoniac  made  with  fixt  alkali. 
Spirit  of  vitriol  dropt  into  thefe  mixtures  after  the  ef¬ 
fervefcence  diflolved  the  coagulation  and  rendered  the 
liquor  pellucid,  but  dropt  into  the  brine  by  itfeif  caufed 
no  eftervefcence  or  change. 

The  difference  between  thefe  phenomena  and  thofe 
formerly  obferved  in  the  frefh  water  upon  mixing  the 
fame  liquor  is  remarkable,  for  acid  fpirits  turned  the 
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frefh  water  milky,  becaufe  then  the  water  was  im¬ 
pregnated  with  its  fulphur,  which  the  acid  coagulated, 
fo  as  to  change  the  colour  of  the  water  ;  but  alkaline 
liquors  produced  little  change  in  the  frefh  water,  be¬ 
caufe  a  fmall  quantity  of  fait  was  difperfed  through  a 
great  bulk  of  water.  On  the  other  hand,  v/hen  the 
fulphur  was  carried  off  by  heat,  and  the  fait  gathered 
into  narrower  bounds,  then  the  acids  had  no  effect, 
but  the  alkalies  a  confiderable  one,  by  joining  them- 
felves  to  the  particles  of  fait  and  connecting  them. 

The  fediment  at  firfl:  feparated,  when  dry,  weighed 
twenty  five  grains,  it  was  of  a  fandy  colour,  and  tailed 
a  little  faline.  This  powder  made  red  hot  in  an  iron 
fpoon  over  the  fire  fmoked  a  little,  turned  black,  af¬ 
terwards  red,  and  at  laft  white  ;  it  weighed  feventeen 
grains  and  felt  like  chalk.  The  earth  feparated  from 
the  folution  of  the  fait  by  filtration  weighed  fifteen 
grains,  it  had  no  faltnefs,  but  was  more  gritty  than 
the  former.  When  calcined  it  fmoked  but  little, 
fcarce  changed  its  colour,  and  when  cold  weighed  ten 
grains. 

The  ftones  dug  from  the  bottom  of  the  upper  well 
at  Moffat,  are  made  up  partly  of  a  cryftalline  fpar 
cut  into  many  polifhed  furfaces,  partly  of  a  fhining 
fuhftance  of  a  gold  colour,  but  moftly  of  a  leadifh 
coloured  ore. 

From  thefe  ftones  no  fulphur  could  be  obtained 
by  fublimation  ;  but  two  ounces  of  them  in  powder 
digefted  with  a  folution  of  fait  of  tartar  gave  a  very 
red  tin&ure,  from  which  by  pouring  in  ipirit  of  vi¬ 
triol,  I  got  a  powder  of  a  citron  colour,  weighing  fe¬ 
venteen  grains,  which  put  upon  a  red  hot  iron,  gave 
a  blue  flame  and  fulphureous  fmell. 

Two  ounces  of  the  fame  mineral,  mixt  with  an 
equal  quantity  of  tartar  and  nitre,  after  half  an  hour’s 
fufion,  were  thrown  into  a  hollow  cone,  on  which, 
there  appeared  many  fhining  particles  difperfed  through 
the  mafs,  like  very  foul  antimony.  The  whole  was 
again  reduced  to  powder,  and  water  poured  on  it, 
which  acquired  a  fetid  and  fulphureous  fmell,  and  a 
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tafte  refembling  the  frefh  mineral  water,  but  ftronger. 
This  water  with  fpirit  of  vitriol,  afforded  a  fulphur 
like  the  former.  The  metallic  matter  freed  from  the 
falts  by  wafhing,  was  melted  with  nitre  and  tartar, 
and  I  found  at  the  apex  of  the  cone  a  piece  of  very 
pure  copper  weighing  forty  two  grains,  which  an¬ 
swered  all  the  characters  of  that  metal*. 

From  all  this  I  may  conclude,  that  the  principles 
contained  in  this  water  are  a  very  Subtile  and  volatile 
fnlphur,  at  leaft  fome  conftituent  parts  of  fulphur. 
Some  particles  of  copper  and  fal  gem,  or  common 
fait. 

An  enquiry  into  the  natural  hiftory  and  medical 
ufes  of  fever  al  mineral  ft  eel  waters ;  by  Dr. 
Alexander  Thomson,  Phyfcian  at  Mon- 
trofe .  Vol.  2.  art.  6. 

STEEL  fpaws  are  very  numerous  in  the  country 
about  Montrofe.  The  foils,  out  of  which  they 
arife,  are  various.  That  near  Aberbrothoc  is  in  a 
gravelly  clay,  below  which  there  is  a  ftratum  of  peb¬ 
ble  {tones  intermingled  with  fand,  and  under  it  ano¬ 
ther  of  fand  and  gravel  mixed.  The  well  arifes  at 
the  lower  part  of  a  den,  about  fifty  paces  diftance 
from  a  rivulet.  About  three  or  four  hundred  paces 
above  the  well  there  is  a  fpring  of  common  water, 
and  the  fide  of  the  rivulet*  oppofite  to  the  well  is 
bounded  by  a  gravelly  rock,  betwixt  the  layers  where¬ 
of  ouzes  clear  water  dropping  over  ftrata  of  fmooth 
ftiining  clay.  At  the  top  of  the  rock  there  is  a  fmall 
well  of  good  water.  The  water  which  ouzes  from 
the  fide  of  the  rock,  being  evaporated,  leaves  nothing 
but  a  grey  powder  like  clay.  There  are  no  more 
rocks  within  a  confiderable  diftance  from  the  well. 

*  A  more  exa£t  eflay  of  this  mineral  might  be  made  by  gently 
roafling  it  with  a  gradual  fire,  in  a  flat  difh,  expofed  to  the  free 
action  of  the  air,  then  mixing  it  with  a  fmall  quantity  of  bright 
iron  filings,  and  an  equal  quantity  of  the  whole  of  the  black  flux 
compofed  of  two  parts  of  tartar  and  one  of  nitre. 
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The  foil  of  mod  of  the  wells  which  I  have  exa¬ 
mined  is  like  this,  and  generally  a  rivulet  runs  near 
them  through  a  bed  of  flint  ftones  and  fand.  This  is 
the  cafe  with  the  well  of  Kincardin,  which  is  efteem- 
ed  next  to  that  of  Aberbrothoc  *,  and  I  am  informed 
that  the  foil  of  the  well  at  Peterhead  is  the  fame, 
without  any  rocks  in  its  neighbourhood,  except  the 
fea  rocks,  to  which  it  is  fo  near,  that  it  is  overflowed 
by  high  tides.  There  are  only  three  fpaws  herea¬ 
bouts,  the  foil  whereof  varies  from  that  above.  One 
of  them  is  in  Glendy,  beyond  the  famed  cairn  on 
the  Grampians.  The  foil  of  this  is  bog,  with  mofs 
ground  round  it,  and  no  rock  is  near  it.  The  fpring 
bubbles  up  like  a  pot  boiling,  and  appears  of  the  co¬ 
lour  of  oker,  with  which  one’s  fhoes  are  coloured  by 
walking  on  the  mofs  near  the  well.  I  have  feen  ano¬ 
ther  fltuated  in  the  like  foil  in  Lentretham,  near  the 
mouth  of  Glenifla,  but  it  does  not  bubble  up  like 
this.  The  only  fpaw  within  my  knowledge  which 
hath  any  thing  of  rock  in  its  neighbourhood  is  that 
near  Cortachie,  fltuated  at  the  foot  of  a  hill,  near  the 
river  South-Efk.  At  the  diftance  of  forty  paces  are 
many  rocky  ftones  which  fparkle  like  marcafites; 
pearls  are  fifhed  for  in  the  neighbouring  river. 

I  could  find  no  difference  in  the  fpecific  gravity  of 
thefe  mineral  waters  from  that  of  fountain  water. 
The  fixed  mineral  contents  of  the  fteel  waters  of  A- 
berbrothoc  and  Peterhead  may  be  collected  by  fuffer- 
ing  them  to  ftand  in  open  bottles  for  fome  days  ;  for 
then  their  contents  will  be  precipitated,  and  the  water 
being  poured  off  will  let  fall  the  remains  of  the  mi¬ 
neral  by  pouring  common  water  into  it.  The  preci¬ 
pitation  may  be  haftened  by  proper  aftringents.  The 
mineral  fubftances  thus  collected  are  to  be  dried  in 
any  gentle  heat.  In  this  manner  they  will  be  got 
more  entire  than  by  boiling,  which  may  force  off  the 
more  volatile  fubftances. 

Two  gallons  of  Aberbrothoc  water  being  evapora¬ 
ted  at  the  well,  no  pellicle  appeared  ;  the  remaining 
powder  weighed,  as  near  as  I  could  judge,  between 
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fifteen  and  twenty  grains ;  which,  put  into  a  hot  iron 
Jadle,  fparkled  as  the  fine  filings  of  iron  ufe  to  do. 

I  am  fatisfied  with  Monf.  du  Clos,  that  it  is  not 
eafy  to  determine  what  falts  thefe  waters  contain,  or 
whether  all  are  impregnated  with  the  fame  kinds  of 
falts  :  he  could  find  neither  alum  nor  vitriol  in  any 
of  the  French  wells  •,  only  in  one  he  found  fome  re- 
femblance  of  the  latter  :  all  the  other  wells  gave  a 
fait,  anfwering  to  a  compofition  of  nitre  and  lea  fait 
mixed  in  various  proportions  *,  which  probably  is  the 
natural  fait  of  the  earth  difcovered  by  Monf.  Tourne- 
fort*,  refembling  in  moft  trials  the  nitrum  of  the  Le¬ 
vant,  being  neither  acid  nor  alkali,  but  approaching 
moft  to  the  latter. 

Having  afrufed  the  fame  quantity  of  Peterhead  and 
Aberbrothoc  waters  on  like  quantities  of  gall,  the 
former  ftruck  a  deep  purple  colour,  while  the  latter 
became  only  dilutely  red.  I  added  gradually  double 
the  quantity  of  common  water  to  the  tincftured  Pe¬ 
terhead  water,  before  it  became  precifely  like  to  the 
colour  of  the  Aberbrothoc  water  •,  whereby  we  may 
fee,  that  the  mineral  is  two  thirds  ftronger  in  the  for¬ 
mer  than  in  the  latter.  The  water  of  Glendy  came 
neareft  to  that  of  Peterhead  in  its  deep  tindlure  ; 
next  to  it  was  the  water  of  Kincardin :  moft  of  the 
other  fpaws  gave  a  tindlure  much  like  that  of  Aber¬ 
brothoc. 

The  infufion  of  the  fleeks  gathered  from  the  ftones 
of  the  well  of  Aberbrothoc,  made  with  water  or  vine- 
.gar,  ftruck  a  deep  coloured  tindture  when  galls  were 
mixed  with  it. 

Rectified  fpirit  of  wine  makes  no  change  on  the 
fteel  waters  j  but  when  the  gall  is  afterwards  added, 
the  tindture  is  higher  than  when  no  fpirit  is  ufed. 
Common  fpirit  of  wine  turns  the  water  of  a  fine  light 
violet  colour,  and  when  the  gall  is  added  the  tinc¬ 
ture  becomes  more  dufky  than  by  the  gall  alone. 

*  Preface  to  his  hiftory  of  plants  in  the  neighbourhood  of 
Paris. 

f  A  fort  of  fhining  clay. 
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There  is  fomething  in  our  fteel  fpaws  fo  very  vo' 
latile  as  to  difappear  upon  the  leaft  accefs  of  air*,  af¬ 
ter  they  are  taken  up  from  the  well,  efpecially  in  hot 
weather,  for  in  fuch  circumftances  the  waters  do  not 
anfwer  the  ufual  trials  made  with  them  ;  and  I  have 
obferved  the  fame  alteration  in  the  Liege  and  Pyrmont 
fpaws,  which  feem  to  be  only  diftinguiftied  from  ours 
by  the  vinous  flavour  peculiar  to  them. 

As  to  the  medical  ufes  of  our  fprings,  they  evacuate 
moftly  by  urine,  and  oniy  in  a  lax  texture  of  the 
bowels.  I  have  found  them,  efpecially  that  of  Aber- 
brothoc,  good  in  nephritic  difeafes,  fcouring  off  gra¬ 
vel,  and  fometimes  pufhing  a  ftone  down.  They  are 
beneficial  in  the  fcurvy,  efpecially  when  the  humours 
are  acefcent,  and  in  all  difeafes  of  the  flomach  owing 
to  an  acid.  In  general,  they  are  ferviceable,  and  may 
be  ufed  freely  in  all  difpofitions  occafioned  by  a  mor¬ 
bid  acid  ;  but  where  the  alkaline  or  bilious  difpofition 
prevails,  they  are  to  be  fparingly,  if  at  all  taken: 
and,  as  obfervation  hath  fhewn,  that  there  are  fuch 
oppofite  caufes  of  difeafes,  fo  the  ufual  trials  difcover 
an  alkali  in  thefe  waters  ;  and  hence  the  general  name 
of  acidulae  is  an  improper  one. 

In  too  great  a  relaxation  of  the  folids,  efpecially  of 
the  ftomach  and  chylopoietic  organs,  the  Peterhead 
water  has  by  far  the  preeminence,  as  the  Aberbrothoc 
water  has  in  lownefs  of  fpirits  and  other  nervous  dis¬ 
orders  ;  in  which  cafes  I  have  obferved  the  Kincardin 
of  fervice. 

A  burgher  of  Montrofe,  about  thirty  years  of  age, 
returned  from  a  voyage,  fcorbutic,  emaciated,  ener¬ 
vated  in  all  the  digeftive  powers,  low  fpirited,  and 
fo  feeble,  that  he  could  not  walk,  or  fit  on  horfeback, 
but  with  difficulty,  after  drinking  Aberbrothoc  water 
at  the  fountain  a  few  days,  he  in  great  meafure  reco¬ 
vered  his  ftrength  and  fpirits. 

*  It  does  not  appear  clear  from  experiments  that  the  alteration 
which  fpaw  waters  undergo  by  being  expoied  to  the  air,  is  owing 
to  the  diflipation  of  any  volatile  part. 
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A  gentleman  fixty  years  of  age,  of  a  vigorous 
conftitution,  which  he  impaired  at  times  by  good  fel- 
lowflfip,  grew  unable  to  walk  without  fupports,  re¬ 
covered  his  ftrength  by  the  means  of  this  water  in  a 
few  days,  and  received  the  fame  benefit  a  great  many 
times  from  the  fame  means. 

A  lady  in  a  declining  age,  having  contracted  an 
infirm  ftate  of  health,  attended  with  a  confiderable  de- 
preflion  of  fpirits  upon  every  little  accident,  and  hav¬ 
ing  made  ufe  of  feveral  medicines  to  little  or  no  pur- 
pofe,  drank  the  Aberbrothoc  water  at  her  own  houfe 
in  the  fpring  for  a  month  with  fome  intervals,  and 
thereby  recovered  both  health  and  fpirits.  The  wa¬ 
ter,  which  was  always  taken  up  at  night,  kept  frefh 
two  or  three  days,  and  afterwards  was  renewed. 

A  gentleman  from  an  aguifh  indifpofition,  fell  into 
a  depreflion  of  fpirits,  which  he  recovered  in  good 
meafure  by  a  low  diet.  When  the  diforder  returns, 
as  it  often  does,  he  finds  relief  from  the  Liege  and 
Pyrmont  fpaws,  and  from  the  Aberbrothoc  water  in 
its  feafon.  He  prefers  the  laft,  though  it  is  brought 
farther,  and  longer  kept  than  the  former. 

Thefe  two  cafes  fhew,  that  notwithftanding  the 
virtue  of  the  water  is  very  liable  to  fly  off,  yet  it  may 
be  drunk  to  good  effect,  at  a  great  diftance  from  the 
well,  if  it  be  taken  up  at  a  right  time. 

The  beft  feafon  of  drinking  thefe  waters  is  in  April 
and  May,  after  the  rains  have  fallen,  and  before  the 
heat  of  fummer  comes  on,  and  in  the  month  of  Au- 
guft  to  the  middle  of  September,  before  the  rains  be¬ 
gin  ;  at  both  which  feafons  they  generally  tafte  mofl: 
of  the  mineral.  In  the  hottefl:  weathers  thefe  waters 
are  mofl:  faint,  except  after  a  moderate  fhower  of  rain 
which  recovers  the  tafte,  though  confiderable  rains 
weaken  it.  But  however  the  badnefs  of  the  accom¬ 
modation  of  the  place  has  fixed  the  feafon  to  the  two 
intermediate  fummer  months,  when  walking  about 
in  the  open  air  is  more  agreeable.  But  I  prefer  the 
water  rather  at  home  in  the  proper  feafon,  and  diredl 
it  to  be  warmed  if  it  proves  too  cold  for  the  ftomach. 

Great 
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Great  numbers  drink  thefe  waters  without  obferving 
any  regimen,  or  having  any  directions  from  a  phy- 
fician  ;  nor  is  there  any  neceftity  of  a  preparative  ex¬ 
cept  in  a  very  remarkable  foulnefs  of  the  juices  ;  nor 
do  I  allow  of  purges  during  the  ufe  of  the  water,  un- 
lefs  the  patient  bathes  in  it.  The  medicine  I  ordi¬ 
narily  give  is  cryftals  of  tartar,  fometimes  with  ftewed 
prunes  to  promote  the  natural  evacuation. 

Many  remarkable  accidents  have  happened  from 
the  frequent  cuftom  of  drinking  thefe  waters  in  too 
large  quantities,  fo  that  there  is  juft  reafon  to  doubt, 
whether  the  abufe  of  thefe  waters  does  not  more  harm 
than  the  right  ufe  does  good.  My  general  rule  is 
not  to  exceed  three  pints  drunk  leifurely  till  the  eva¬ 
cuation  by  urine  begins,  chewing  carraways  or  any  aro¬ 
matic  which  is  agreeable  to  the  ftomach,  and  walking 
in  the  intervals  of  drinking,  and  after  it  is  over,  till 
moderately  fatigued. 

As  to  the  choice  of  thefe  waters,  thofe  which  are 
moft  impregnated  with  the  mineral  drunk  in  fmall 
quantities,  are  moft  proper  when  the  fprings  of  the 
fibrous  fyftem  are  to  be  fcrewed  up :  but  if  our  defign 
principally  is  to  wafh  the  inwards,  the  weaker  kinds 
are  to  be  chofen,  and  in  larger  quantities. 

With  regard  to  exercife,  it  is  to  be  excepted  to  In 
great  relaxations  of  the  ftomach,  when  it  is  fo  difor- 
dered  as  frequently  to  throw  up  its  contents,  which 
often  happens  to  women.  Such  are  to  feed  abed,  and 
lie  till  the  firft  digeftion  is  accomplifhed.  A  gentle¬ 
woman,  looked  upon  as  quite  loft  in  a  diforder  of 
this  kind,  was  carried  from  Montrofe  to  Peterhead, 
where  fhe  drank  the  water  abed,  laying  herfelf  to 
fleep  after  each  draught,  by  which  means  ftie  retained 
it,  and  returned  perfectly  recovered,  and  remain¬ 
ed  fo. 

The  Aberbrothoc  water  is  in  the  greateft  efteem  in 
this  country,  moft  cures  having  been  made  by  it, 
which  whether  owing  to  the  fuperior  virtue  of  its 
fulphur,  which  I  begin  to  difcover  more  confpicuous 
in  it  than  in  others,  or  to  the  greater  number  of  pa¬ 
tients 
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tients  repairing  to  it,  I  fhall  not  determine  ;  for  I,  in 
ordinary  cafes,  recommended  the  neareft  fpaw,  efpe- 
cially  that  of  Kincardin,  or  that  on  the  river  Efk  in 
the  fkirts  of  the  Grampians.  The  firft  comes  the  near- 
eft  to  the  Aberbrothoc  waters. 

A  girl  in  bad  cafe  of  the  nerves,  as  nature  was  fram¬ 
ing  her  into  the  condition  of  her  fex ;  and  her  brother, 
a  boy  of  ten  years  of  age,  enervated  to  almoft  a  cripple 
all  over  his  body,  are  now  recovered  by  drinking  and 
bathing  in  thefe  waters  two  feafons. 


Inquiry  into  the  mineral  principles  of  Montrofe 
water ,  by  Alexander  Thompson,  M,  D . 
at  Montrofe .  Vol.  3.  art.  8. 


TH  E  Montrofe  well  is  fituated  in  the  richer  fort 
of  our  foil ;  the  upper  ftratum  being  of  a  blac- 
kilh  colour ;  the  lower,  to  about  three  feet  depth 
from  the  furface,  confifts  of  layers  interchanged  per¬ 
pendicularly,  one  of  foft  clay,  the  other  of  fand, 
foft,  and,  as  it  were,  fattifti  to  the  touch ;  through 
which  laft,  at  about  the  above  depth,  the  fprings  drill 
out  horizontal  to  the  furface  in  feveral  parts. 

The  water  when  new  taken  up,  is  of  a  whitifh  co¬ 
lour  ;  the  tafte  foft,  and  faintly  difcovers  the  mineral 
quality.  The  weight  of  this  water,  compared  with 
two  fteel  fpaws,  and  a  fine  fpring  water,  appeared  not 
to  differ  from  any  of  them. 

The  trials  commonly  made  with  fteel  waters  did 
not  anfwer  with  this,  and  I  fufpetfted  its  purgative 
quality  might  be  owing  to  its  being  drunk  muddy. 
But  foon  after,  I  perceived  it  to  be  of  a  different  na¬ 
ture  from  the  fteel  fprings,  from  the  various  colours 
which  I  obferved  on  the  furface  of  it,  after  it  had 
been  mingled  with  gallsf,  rofebuds,  and  green  tea, 
and  which  made  me  conclude  that  there  was  fome- 
thing  fulphureous  in  the  water. 

I  dropt  fome  oil  of  tartar  per  deliquium  into  a 
glafs  of  the  water,  and  prefently  a  light  white  cloud 

formed 
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formed  at  the  bottom,  like  that  which  appears  in  urine 
about  the  time  of  a  favourable  crifis.  As  this  appear¬ 
ance  in  urine  gives,  as  I  imagine,  plain  notice  of  the 
morbid  fulphureous  parts  of  the  blood  perfectly  con- 
coded  and  wafhed  off,  the  analogy  feemed  to  me  na¬ 
tural  betwixt  the  two  appearances  in  the  urine  and  in 
the  mineral  water. 

To  try  this  farther,  I  made  a  foluble  fulphur,  with 
four  parts  fulphur  to  a  fifth  fait  of  tartar.  After  this 
had  become  moift  by  imbibing  the  air,  1  diluted  it 
with  water,  till  the  folution  became  of  the  colour  of 
our  water.  Oil  of  tartar  dropped  into  this  gave  the 
fame  kind  of  cloud,  fo  that  the  one  could  fcarce  be 
diftinguifhed  from  the  other. 

From  thefe  experiments  I  was  led  to  believe  that 
thefe  clouds  were  a  lac  of  fulphur  ;  but  for  further  fa- 
tisfadion,  I  tried  the  water  with  alum,  it  quickly 
formed  a  white  coagulum,  which,  on  dropping  in  fome 
oil  of  tartar,  fubfided.  The  refiduum  feparated  from 
the  water  and  dried  by  the  fun,  v/as  a  concrete  mafs 
of  a  foft  tafte  with  nothing  faltifh  in  it. 

For  trial  whether  fulphurs  were  univerfally  affeded 
by  an  alkaline  fait  in  the  fame  manner,  I  dropped 
fome  oil  of  tartar  into  common  fpirit  of  wine,  and  pre- 
fently  a  cloud  was  formed  towards  the  bottom  of  the 
glafs,  of  a  higher  colour  than  the  liquid  above.  With 
oil  of  olives  it  fucceeded  in  the  fame  manner. 

The  next  trials  were  with  alkaline  and  acid  fpirits. 

Spirit  of  hartfhorn  caufed  a  cloud  of  a  yellow  co¬ 
lour,  which  vanifhed  in  half  an  hour,  and  left  the 
water  of  a  more  milky  complexion  than  it  was  at  firft. 

Spirit  of  nitre  turned  the  water  into  a  fine  light  blue 
colour. 

Spirit  of  vitriol  changed  it  into  a  faint  purple. 

Upon  dropping  in  a  folution  of  fublimare,  a  cloud 
began  to  form,  but  formed  gradually. 

Solution  of  fublimate,  with  folution  of  fulphur  with 
fixed  alkali,  made  prefently  a  coagulum. 

'  By  thefe  experiments  it  appears,  that  the  alkali  pre¬ 
vails  in  the  fait  of  the  water.  But  this  can  determine  no- 

N  thing 
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thing  concerning  the  fpecies  of  the  fait,  fince  the  moft 
reputed  acids  prove  no  lefs  alkaline  upon  trials. 

But  what  is  moft  to  the  prefent  purpofe  is,  that  the 
ftrongeft  alkalies  and  ftrongeft  acids  both  agree  in 
forming  an  equable  cloud  in  the  water.  The  coagu- 
lum  formed  in  the  folution  of  fulphur  with  fixt  alkali, 
is  owing  to  the  mercury  being  more  freely  difengaged 
of  it’s  menftruum  by  a  ftronger  alkali  than  the  fait  of 
our  well,  and  thereby  precipitated  in  greater  quantity. 

The  analogy  and  difference  between  the  Scarbo¬ 
rough  water  and  ours,  appeared  on  the  following  tri¬ 
als. 

Oil  of  Tartar  poured  into  Scarborough  water,  form¬ 
ed  immediately  a  thick  milky  equable  cloud. 

Solution  of  fublimate  corrofive,  made  inftantly  a 
thin  white  cloud. 

Solution  of  fublimate  gives  with  our  water  fuch  a 
cloud  as  oil  of  tartar  does  with  the  Scarborough  wa¬ 
ter. 

Solution  of  fait  of  tartar  forms  the  fame  cloud  in 
both  waters,  but  in  the  Scarborough  more  immedi¬ 
ately.  A  lac  of  the  Scarborough  water  anfwers  to  the 
fame  fenfible  qualities  as  that  made  of  ours. 

Powder  of  galls  turned  both  waters  into  a  duiky 
green. 

Thefe,  I  think,  are  as  near  refemblances  as  are  to 
be  found  betwixt  any  two  mineral  waters.  The  vari¬ 
ety  that  appears  may  be  owing  to  fome  difference  in 
the  proportion  of  the  falts. 

The  following  trials  were  made  with  different  falts, 
fingle  and  combined,  in  order  to  find  out  the  con¬ 
tents  of  our  water. 

Oil  of  tartar  makes  no  change  of  confequence  in  fo- 
Jution  of  nitre,  but  formed  a  cloud  in  a  folution  of  ni¬ 
tre  and  fea  fait  mixed. 

Solution  of  fublimate  corrofive,  made  no  change, 
in  the  above  folutions  mixed,  but  with  folution  of  ni¬ 
tre  alone,  after  fome  time  formed  a  cloud  like  that  by 
oil  of  tartar  on  folution  of  fulphur  with  fixed  alkali, 
and  on  our  water. 


A  mix- 
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A  mixture  of  folutions  of  alum,  nitre,  and  fea  fait 
turned  white.  Oil  of  tartar  gave  an  appearance  of  a 
cloud,  but  not  an  equable  one.  Solution  of  fublimate 
turned  the  above  folutions  bluifh  without  any  farther 
alteration. 

Oil  of  tartar  made  no  change  in  folution  of  fea  fait 
for  fome  time*  but  at  length  fell  down  as  it  were  mud¬ 
dy  to  the  bottom,  with  a  faint,  but  an  unequal  ap* 
pearance  of  a  cloud. 

Oil  of  tartar  made  immediately  a  white  precipitate 
in  fea  water,  then  a  thick  cloud,  which  afterwards 
precipitated  in  an  equable  one.  Spirit  of  hartfhorii 
formed  quickly  an  equable  cloud  on  the  top  of  fome 
fea  water,  refembling  that  made  by  the  fame  lpirit  in 
our  water.  But  I  could  obferve  nothing  of  that  white- 
nefs  or  curdling  which  Dr.  Short  obferved  to  be  made 
by  this  fpirit  and  oil  of  tartar  in  fea  water.  Some  of 
this  fpirit  made  no  change  in  fpring  water,  by  which  I 
perceived  a  further  improvement  of  the  above  analogy, 
which  I  fhall  now  ftate. 

It  appears  from  the  trials  above,  that  no  falts  come 
up  to  any  analogy  with  our  water,  and  that  of  Scar¬ 
borough,  except  nitre  and  fea  fait  •,  but  efpecially  that 
of  the  fea  without  evaporation  :  yet  neither  of  them, 
either  fingly  or  when  combined,  agree  with  them  in. 
the  trials,  both  with  acids  and  ^alkalies  *,  whereby  it 
appears,  that  the  fpecific  qualities  of  thefe  waters  are 
not  confined  to  either  or  both  thefe  fait?,  or  the 
earths  they  lodge  in.  On  the  other  hand,  thefe  falts 
being  fulphureous  correfpond  to  a  further  fulphureous 
principle  in  thefe  waters,  anfwering  more  perfectly  the 
analogy  above  ftated  with  fulphur  itfelf.  The  inflam¬ 
mability  of  nitre  proves  it’s  fulphureous  kind  and  the 
difference  of  the  fait  of  fea  water  before  the  evapora¬ 
tion  from  prepared  fait,  appears  above  from  the  diffe¬ 
rent  effe&s  of  fixed  alkali  on  fea  water,  and  on  folu¬ 
tion  of  fea  fait.  This  difference  is  owing  to  the  ful- 
phur  of  the  fait  in  the  water  before  exhalation,  which 
is  not  in  the  fait  when  prepared* 

N  2 
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The  lad  thing  I  have  to  obferve  on  this  part  of  the 
analogy,  is,  that  as  oil  of  tartar  makes  a  cloud  in  fo- 
lution  of  nitre  and  fea  fait,  and  folution  of  fublimate 
in  folution  of  nitre  alone,  I  tried  to  make  a  lac  of 
both  in  the  manner  I  did  by  our  well,  but  had  only  a 
wet  coagulum  without  any  lac  falling  equably  to  the 
bottom  *,  fo  that  nothing  but  what  is  fulphureous,  or 
rather  fulphur  itfelf,  can,  it  feems,  give  a  lac.  An 
accident  confirmed  this.  A  folution  of  alum,  nitre 
and  fea  fait,  into  which  fome  oil  of  tartar  had  been 
droppJd,  precipitated  from  foap  water  a  lac,  leaving 
the  water  clear  above. 

Thus  far  analogy  hath  led  me.  Other  ways  of  en¬ 
quiry  into  the  principles  of  mineral  waters  have  not  fo 
well  fucceeded.  Nothing  hath  been  found  to  come 
over  the  {bill  by  which  we  could  gain  any  information. 

Chemical  mixtures  to  difcover  contraries  by  contra¬ 
ries  have  as  little  reached  the  compofition  of  natural 
bodies,  the  mineral  efpecially.  All  the  foffil  fairs, 
the  fuppofed  contents  of  mineral  waters,  are  account¬ 
ed  acids,  and  appear  fo  to  the  tade  ;  yet  all  of  them 
have  been  found  by  monfieur  Tournefort  to  go  lefs  or 
more  on  the  alkaline  nature :  fo  the  moil  alkaline  of 
earths,  burnt  limedone,  wants  not  it’s  own  acid. 

.  Upon  the  whole,  thefe  names  teach  us  but  little  of 
the  nature  of  things  *,  whereas  the  way  of  analogy  be¬ 
twixt  things  known  and  things  fought  for,  rightly 
purfued,  feems  the  mod  univerfal  method  of  en¬ 
quiry  into  natural  compofitions ;  and  if  it  leads 
us  not  up  to  demondration,  it  comes  neared  to 
truth  of  ail  others.  The  learned  have  contented 
themfelves  with  this  method  in  their  enquiries  into 
deel  fprings.  Galls  with  a  folution  of  iron  give  a  pur¬ 
ple  colour  i  therefore  whatever  water  with  galls  drikes 
fuch  a  colour,  is  concluded  to  participate  of  iron.  Why 
may  not  the  fame  way  6f  reafoning  on  all  mineral 
fprings  be  allowed  ? 

To  know  the  more  adequately  what  fpecies  of  fait 
or  falts  our  waters  and  that  of  Scarborough  contained, 

]  made  all  the  trials  of  the  abovementioned  author, 
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and  found  them  to  agree  the  neared  to  nitre  and  fea 
fait ;  and  by  comparing  Mr.  Tournefort’s  obfervations 
on  the  natrum  of  the  Levant  with  thofe  on  nitre  and 
fea  fait,  and  all  three  with  his  enquiry  concerning  the 
natural  fait  of  earth,  it  appears  that  the  natrum  and 
natural  fait  anfwer  almoft  the  fame  trials,  and  that 
the  nitre  and  fea  fait  anfwer  to  both  more  than  any 
other  fait ;  that  is,  nitre  and  fea  fait  appear  to  make 
up  the  greateft  part  of  this  uni verfal  fait:  and  if  to 
this  we  add  his  difcoveries  concerning  the  natural  fait 
of  earth,  we  may  hence  probably  have  a  more  natural 
account  of  fuch  mineral  waters  formed  by  water  fall¬ 
ing  on  beds  of  fuch  mineral  fubftances. 

I  thought  it  bed  to  finifh  this  enquiry  into  our  wa¬ 
ter  by  analogy,  before  I  entered  on  an  examination  of 
it’s  contents  got  by  evaporation. 

I  boiled  leifurely  fome  pounds  of  the  fand  in  four 
quarts  of  the  mineral  water  to  one  half,  then  fitted 
and  flowly  evaporated  it,  but  no  pellicle  appeared. 
The  refidue  was  a  black  fubdance,  fparkling  and  leafy, 
of  a  fattifh  tade,  and  weighed  about  five  grains.  This 
gave  to  two  drams  of  fpirit  of  wine  a  fulphureous 
greenifh  yellow  tindlure.  Some  of  it  dropped  into  a 
glafs  of  water  fhew’d  itfelf  quickly  on  the  top  with  an 
equal  furface,  and  after  Handing  fpread  itfelf  through 
the  whole  liquor.  Oil  of  tartar  dropped  into  it  form¬ 
ed  a  cloud  to  the  bottom,  equable,  and  waving  by 
the  motion  of  the  glafs. 

On  the  refidue  of  this  tindlure  I  poured  the  fame 
quantity  of  fpirit  of  hartfhorn,  which  grew  black, 
refembling  a  biiumen  in  confidence  ;  it  fell  to  the 
bottom  of  the  water  without  mixing  ;  but  after  fome 
time  rofe  up  to  the  furface.  Some  drops  of  the  folu- 
tion  of  fublimate  precipitated  a  black  powder,  which 
thrown  on  a  red  hot  iron  fparkled  all  over,  but  on  a  live 
coal  flamed  fenfibly  blue.  Some  of  this  matter  was  expo- 
fed  in  a  crucible  for  about  five  minutes  to  a  mod  intenfc 
heat  •,  about  half  the  quantity  remained,  and  it  had 
ftained  the  crucible  with  an  indelible  black  colour.  Some 
of  the  lac  made  as  above  neither  melted  nor  flamed  in 
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a  ladle  over  the  fire,  the  heat  being  increafed,  turned 
into  a  black  cinder ;  but  fome  of  the  lac  being  thrown 
into  a  red  hot  ladle,  flamed  and  burnt  into  black 
afhes.  A  lac  of  fulphur  made  with  quicklime  gradually 
heated  till  red  hot,  did  not  flame  but  burnt  to  afhes. 
I  tried  the  fame  with  the  officinal  lac  fulphuris,  which  did 
pot  flarne,  till  the  fire  was  haflily  increafed, but  the  flame 
ceafed  upon  taking  the  fpoon  from  the  fire,  and  the 
lac  burnt  into  afhes  without  flame.  The  fame  expe¬ 
riment,  and  with  the  fame  fuccefs,  was  tried  with  the 
fulphur  of  Aix. 

A  lac  made  with  Scarborough  water  flamed  not  in  a 
red  hot  fpoon,  though  put  on  the  fire,  only  in  about 
£  minute  it  fhined  above  the  brightnefs  of  a  live  coal. 
A  lac  made  of  our  water  appeared  juft  like  the  other, 
both  continuing  in  that  bright  ftate  a  pretty  good  time 
before  they  were  reduced  to  a  black  cinder.  The  re- 
fiduum  of  Scarborough  water  after  evaporation  refem- 
bled  in  colour  the  lac  of  both,  and  was  tried  in  the 
fame  manner,  and  with  the  fame  fuccefs.  Though  this 
appearance  demonftrated  a  fulphur  in  the  contents  of 
both  waters,  yet  as  the  lac  of  our  well  had  not  an- 
fwered  to  open  flame  as  formerly,  I  made  further  tri-? 
als  of  the  inflammability  of  the  contents  of  both.  I 
heated  a  crucible  red  hot,  and  removed  every  flaming 
coal  from  it,  and  caft  into  it  fome  of  the  refiduum  of 
pur  well,  pufhing  the  fire  by  bellows.  The  flame 
gleamed  within  the  crucible  which  it  filled,  continu¬ 
ing  a  confiderable  time.  The  fame  experiment  fuc- 
ceeded  with  the  refiduum  of  Scarborough  water.  The 
flame  in  thefe  trials  appeared  more  white  than  that  of 
fulphur,  refembling  that  of  nitre  in  deflagration. 
From  equal  parts  of  fulphur  and  fea  fait  thrown  into 
a  red  hot  crucible,  arofe  a  white  flame,  and  much  the 
fame  coloured  one  arofe  from  nitre  and  fulphur  in  e- 
qual  quantities.  The  refidue  of  the  firft  was  a  grey 
concrete,  of  the  latter  a  mafs  like  rofin.  I  could  not 
perceive  in  thefe  trials  any  fmell  of  fulphur.  Here-: 
by  it  appears  that  the  falts  attradf  the  fmoke  of  the 
fulphur,  imbibing  it  by  the  fame  mechanifm  as  one 


and  OBSERVATIONS.  ug 

of  them  attracts  that  of  coal,  and  both  of  them  the 
moifture  of  the  air ;  and  hence  the  difference  of  the 
flames. 

To  difcover  whether  there  was  any  thing  reguline 
or  metallic  in  thefe  waters,  I  put  about  two  drams  of 
the  refiduum  of  Scarborough  water  with  one  half  tar¬ 
tar,  and  as  much  nitre,  into  a  crucible,  with  a  cover 
to  it,  and  kept  it  ten  minutes  in  a  ftrong  fire.  After 
cooling  it  was  eafily  fhaked  out  of  the  crucible,  and 
appeared  white  as  before,  only  interfperfed  with  black- 
ifh  particles.  It’s  upper  part  appeared  porous,  the 
tafte  was  acrid,  and  it’s  weight  little  more  than  that 
of  the  tartar.  The  refiduum  of  our  water  mixed  with 
the  fame  ingredients  as  above,  and  thrown  into  a  red 
hot  crucible,  boiled  immediately,  and  fparkled,  and 
then  call:  up  a  thick  cloud,  with  a  high  bituminous 
fmell.  After  fufion  it  adhered  fo  clofe  to  the  cruci¬ 
ble,  that  it  could  not  be  got  out  but  in  parcels  by  an 
iron  ;  it  looked  like  dark  rofin,  and  had  an  acrid  tafte. 
This  appearance  is  like  that  of  fulphur  and  nitre  de- 
fcribed  above,  and  is  a  proof  of  our  water’s  being 
more  of  the  nitrous  kind,  as  the  appearance  of  the 
Scarborough  refiduum,  which  refembles  that  of  ful¬ 
phur  and  fea  fait,  may  prove  that  it’s  fulphur  goes 
more  on  the  fait,  and  that  both  are  lodged  in  a 
calcarious  earth,  wherewith  they  are  fo  combined, 
efpecially  the  fulphureous  part,  that  the  violence  of 
fire  cannot  difengage  them  ;  fo  that  the  fulphur  does 
not  always  difcover  itfelf.  This  comparifon  receives 
further,  light  from  an  evaporation  of  both  waters.  A 
quart  of  each  was  evaporated  to  about  two  ounces. 
Our  water  became  of  a  deeper  colour,  and  at  length 
refembled  a  ftrong  decodlion  of  guaiacum  in  fmell, 
tafte  and  colour.  The  Scarborough  wrater  looked  like 
whey,  and  tailed  more  briny,  in  refped:  of  the  reft- 
nous  and  mellowy  tafte  of  the  other. 

The  following  trials  carry  on  the  comparifon  ftilf 
farther. 

X,  Both  waters  changed  fyrup  of  violets  green. 
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2.  Scarborough  water  altered  not  the  colour  of  blue 
paper.  Our  water  made  the  colour  appear  fomething 
more  intenfe. 

3.  Neither  fyrup  of  violets  nor  blue  paper  change 
colour  by  a  decodtion  of  our  water. 

4.  Scarborough  water  evaporated  to  one  half  turned 
fyrup  of  violets  green,  but  changes  not  blue  paper. 

5.  Solution  of  iublimate  after  fome  time  turns  a  de¬ 
ception  of  our  water  of  a  whiter  colour,  and  then  preci¬ 
pitates  a  dufky  refiduum. 

6.  Solution  of  fait  of  tartar  with  the  fame  decodtion. 
prefently  gives  a  precipitate  equable  as  a  cloud. 

7.  Solution  of  fublimate  changes  the  decodtion  of 
Scarborough  water  gradually  into  a  dufky  grey. 

8.  Solution  of  fait  of  tartar  on  the  fame  decodtion 
makes  no  notable  change. 

9.  Infufion  of  galls  changes  not  the  decodtion  of 
our  water,  but  prefently  makes  a  coagulum  in  de¬ 
codtion  of  Scarborough  water. 

By  the  firft  of  thefe  trials  it  appears,  that  the  fait  of 
both  waters  in  their  native  condition  goes  moft  in  the 
alkaline,  as  it  appears  by  monfieur  Tournefort’s  trials, 
the  natural  fait  of  the  earth  alfo  does,  whatever  may 
be  generally  faid  of  it’s  acid  nature.  It  feems  by  the 
third  and  fourth  compared,  that  the  fait  in  our  water 
is  more  of  the  volatile  fort,  agreeing  hereby  more 
with  nitre.  The  fifth  aUb  may  feem  to  confirm  the 
fame,  but  the  feventh  makes  this  more  ambiguous  j 
and  the  fixth  renders  it  yet  more  doubtful  •,  and  the 
fixth  compared  with  the  eighth  might  rather  feem  to 
give  the  volatility  to  the  fait  of  Scarborough  water ; 
but  the  ninth  to  reftore  the  fame  (till  to  our  water. 

In  fuch  counter  appearances  I  tried  if  any  thing 
more  certain  could  be  made  out  by  various  experi¬ 
ments  with  the  refidue  of  the  waters,  but  the  appear¬ 
ances  were  fo  little  confifient  to  thofe  above,  or  to 
one  another  compared,  that  I  condemned  them  as  un- 
fatisfadtory.  I  endeavoured  next  to  analyfe  the  wa¬ 
ters  by  putrefadfion.  Twelve  quarts  of  our  water 
were  put  into  a  fmall  calk,  it’s  mouth  well  clofed  and 
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pitched  and  placed  in#  a  cellar  during  five  weeks. 
Six  quarts  more  were  put  in  glafs  bottles.  By  my 
fmell,  tafte,  or  trials,  I  could  find  very  little  alteration ' 
in  our  water,  other  than  the  tafte  and  fmell  the  fim- 
pie  element  has  in  fuch  a  cafe.  Thefe  eighteen  quarts 
I  evaporated  in  two  brafs  pans,  one  fmaller,  the  o- 
ther  larger ;  the  fmaller  was  moftly  open,  but  the 
larger  was  covered  during  the  evaporation.  There  re¬ 
mained  in  the  leffer  pan  twenty-four  grains  of  a  grey 
dufky  powder.  I  obferved  the  larger  come  into  the 
confidence  and  colour  of  bitumen,  fmelling  and  fad¬ 
ing  high  of  the  fame  kind.  Some  drops  of  oil  of 
tartar  in  a  little  quantity  of  it  formed  a  cloud.  The 
bitumen  evaporated  before  the  fire  weighed  an  hun¬ 
dred  and  feventy  grains,  and  melted  into  a  rofin, 
weighed  two  drams  eleven  grains.  This  flamed  quickly 
in  a  red  hot  crucible,  but  the  refiduum  of  the  fmaller 
decodion  did  not  flame,  but  fparkled  and  made  a 
noife  as  wet  gunpowder  does  when  fired.  I  can  at¬ 
tribute  the  variety  to  nothing  elfe,  but  the  greater 
pans  being  covered  during  the  decodion  :  of  fuch  con- 
fequence  it  may  be  to  have  our  decodions  more  or 
lefs  circulated. 

Upon  the  whole  it  appears  that  analogy  is  capable 
to  lead  us  into  the  nature  of  things,  and  that  experi¬ 
ments  juftly  ftated  will  always  anfwer  to  fuch  analogy, 
and  hereby  is  confirmed  the  likenefs  of  our  water  with 
that  of  Scarborough  as  to  their  fpeciflc  contents,  though 
in  proportions  different  from  each  other,  the  falts  a- 
bounding  more  in  that  of  Scarborough,  the  fulphur 
in  ours.  Analogy  has  taught  me  the  prefence  of  thefe 
falts ;  Dr.  Short  and  Dr.  Shaw  have  found  them  by 
trial ;  thus  does  the  fad  confirm  the  analogy.  The 
evidence  appears  equal  concerning  the  nitre  and  fea 
fait  in  both :  as  to  the  quantities,  I  made  the  follow¬ 
ing  obfervation.  The  refiduum  of  Scarborough  water 
imbibes  the  moifture  of  the  air  fo  ftrongly,  that  upon 
drying  fome  of  it,  it  loft  near  one  third  of  its  weight, 
while  eighteen  grains  of  the  refiduum  of  our  water  ex¬ 
po  fed  to  the  air  and  then  dried,  loft:  but  one  grain 
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and  a  half.  This  with  the  comparative  colours  I  al¬ 
ways  obferved  in  the  refidua  of  each,  that  of  Scar¬ 
borough  going  conftantly  on  the  grey  white,  and  that 
of  our  well  on  the  dufky  brown,  proves  dill  the  pre¬ 
valence  of  the  falts  in  Scarborough  water,  if  not  of 
the  calcarious  earth,  and  of  the  fulphur  in  ours.  To 
which  may  be  added,  that  having  brought  my  lad 
decodticn  of  our  water  to  about  a  gill,  I  dropped 
thereon  fome  oil  of  tartar,  and  it  formed  an  equable 
cloud  of  an  equable  furface  and  confidence  all  over, 
danding  firm  feveral  days  and  it  appears  above  that 
the  deco&ion  of  Scarborough  to  one  half  gave  no  fuch 
appearance. 


Medical  qualities  of  Mont rofe  well ,  with  fome  in - 
fances  thereof  by  the  fame .  Vol.  3.  art.  9. 

fnjp  H  E  water  of  this  well  is  of  a  mineral  tade 
which  cannot  well  be  defcribed.  It  fets  lighter 
on  the  domach,  and  is  eafier  to  diged  than  any  other 
fpring  or  mineral  water.  The  mod  tender  eafily  bear 
it,  and  find  their  appetite  and  digedion  improved  by 
it.  A  man  of  ieventy  years  of  age,  of  a  decrepid  ha¬ 
bit,  bore  eafily,  when  he  fird  began  to  drink  it,  two 
quarts  in  a  morning,  and  near  as  much  after  noon  with 
the  alleviation  of  a  cough,  though  he  could  never 
formerly  bear  a  draught  of  any  manner  of  water. 
It  clears  and  enlivens  the  fpirits  of  tnofe  who  live  on 
a  low  diet,  fuch  as  live  high  are  relieved  of  the  indi- 
gedion  which  dogs  the  natural  faculties,  by  a  cold  or 
hot  infufion  of  tea  made  with  fimple  water.  But  a 
fmall  quantity  of  it  has  this  efFedt  on  the  more. ab¬ 
stemious.  A  gentleman  who  lived  chiefly  on  a  ve¬ 
getable  diet,  and  the  fimple  element,  of  a  thin  habit 
of  body  and  lively  fpirits,  found  himfelf  yet  more 
chearful,  and  his  appetite  and  digedion  improved  by 
drinking  a  pint.  It  is  univerfally  diuretic,  being  drank 
from  two  to  three  pints  it  purges,  half  the  quantify 
fucceeds  in  fome.  By  this  quantity  a  gentleman  was 

fet 
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fet  a  purging  three  or  four  days  together,  and  was  obliged 
to  diminifh  the  dofe  till  he  was  more  accuftomed  to  it. 
The  more  plentifully  one  feeds  the  more  it  operates. 
In  fome  the  fame  degree  of  operation  hath  continued 
during  the  ufe  of  the  water :  But  as  people  are  more 
accuftomed  to  it,  they  are  obliged  to  intermit  at  times 
its  ufe,  or  to  augment  the  quantity. 

Soon  after  its  virtues  were  firft  obferved,  it  per¬ 
formed  a  cure  fcarce  inferior  to  any  recorded  in  obfer- 
vations  of  medicine.  A  girl  during  nine  years,  almoft 
from  a  child,  was  affti&ed  with  a  ftrangury,  ftoppage 
of  urine,  and  for  moft  part  of  the  evacuations  of  her 
belly.  Her  urine  conftantly  as  a  thick  gleet  refembled 
a  mucilage  of  oatmeal,  and  during  moft  of  the  time 
(he  had  fcarce  any  intermiftion  of  fymptoms,  whereby 
her  flefh  wafted,  and  her  ftrength  was  fo  much  im¬ 
paired  that  fhe  could  not  walk  without  aftiftance.  At 
length  the  paroxyfms  taking  her  conftantly  fo  foon  as 
afteep,  fhe  became  infen fible,  talking  and  anfwering 
things  abfurdly.  In  this  condition  fhe  drunk  freely 
of  the  waters  at  the  well,  which  pafting  off  by  ftool 
and  urine,  gave  immediate  eafe.  By  continuing  the 
waters,  the  evacuation  ftill  fucceeded,  and  in  few 
weeks  fhe  was  not  only  cured,  but  became  of  a  na¬ 
tural  full  habit  of  body.  Many  in  various  fymptoms 
of  gravel  and  nephritic  pains  have  been  relieved  by  it, 
and  moft  of  them  remarkably.  A  gentleman  who 
for  many  years  had  been  affli<5ted  with  paroxyfms  of 
the  ftone,  which  frequently  feized  him,  and  from 
which  he  was  only  relieved  by  pafting  of  ftones  of 
various  bignefs,  took  to  drinking  of  this  water  in  a 
morning,  which  going  off  plentifully  by  urine,  and 
moving  the  belly  a  little,  freed  him  of  all  nephritic 
paroxyfms,  and  made  him  frefher  in  all  his  faculties. 
One  circumftance  in  his  cafe  was  remarkable,  that 
during  the  ufe  of  the  water,  he  paffed  urine  without 
any  ftimulus,  or  inclination  to  pafs  more,  which  in¬ 
convenience  had  conftantly  attended  him  from  the  firft 
attack  of  the  difeafe, 

Another 
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Another  gentleman,  who  for  feveral  years  had  grie¬ 
vous  fymptoms  of  the  ftrangury,  and  fometimes  paf- 
fed  gravel,  ufed  feveral  means  for  relief,  and  parti¬ 
cularly  the  Aberbrothoc  water,  to  no  purpofe.  At 
length  an  ulcer  was  fufpedted  in  the  neck  of  his  blad¬ 
der,  where  he  ailed  mod,  from  a  purulent  difcharge 
with  his  urine.  After  all  hopes  were  almoft  gone, 
the  fymptoms  infenfibly  abated,  but  the  difeafe  re¬ 
mained,  his  urine  palled  with  difficulty,  a  ftrangury 
following  it.  He  began  with  fomething  more  than 
a  pint  of  this  water  in  the  morning,  and  drunk  a  warm 
infulion  of  it  on  tea  after  noon.  His  belly  grew  more 
open,  he  palled  his  urine  with  more  freedom,  and 
the  pain  diminiffied  daily.  This  water  generally 
relieves  in  fcorbutic  diforders,  and  hath  perfe&ly  cured 
feveral  inveterate  fcurvies  both  in  young  and  old,  and 
is  more  efficacious  than  any  I  have  obferved.  A 
gentleman  of  a  ftrong  conftitution,  labouring  many 
years  under  foul  eruptions,  almoft  coming  to  a  degree 
of  leprofy,  by  drinking  from  three  to  four  quarts  a 
day,  which  gave  him  three  or  four  ftools,  and  dipping 
his  fhirt  in  the  water  for  a  bath  over  night,  was  per¬ 
fectly  cured  in  three  weeks.  The  eruptions  which 
were  thick,  inflammatory  and  fanious,  went  all  away, 
and  his  fkin  became  foft  and  fmooth.  He  has  con¬ 
tinued  in  perfect  health  above  a  year,  now  and  then 
drinking  the  water  at  fix  miles  diftance. 

A  woman  of  fixty  years  of  age  had  been  afflidted 
for  feveral  years  with  fcorbutic  runnings  over  feveral 
parts  of  her  body,  particularly  her  head.  Diet  drinks 
proving  of  no  ufe,  fhe  drank  three  pints  of  this  water 
a  day,  whereby  fhe  purged  three  or  four  times,  was 
entirely  cured  and  remained  fo  a  year  after. 

A  girl  eight  years  of  age,  labouring  almoft  from 
her  birth  under  a  dry  itching  fcurf,  after  feveral  mea- 
fures  had  been  taken  in  vain,  by  drinking  for  three 
weeks  about  two  thirds  of  a  pint  of  water  a  day,  and 
bathing  twice  a  week,  was  made  clean,  and  the  dif¬ 
eafe  fometimes  threatning  to  return  hath  been  cured 
by  the  fame  means,  and  is  now  perfe&Jy  found. 


In 
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In  winds  and  flatulencies  pent  up  in  the  bowels  it 
hath  proved  of  good  ufe.  Others  have  found  bene' 
fit  from  this  water  who  could  not  bear  drinking  the 
Ample  element  cold.  So  hath  it  made  cures  by  ftool 
and  urine  in  fpafmodic  colics.  A  woman  labouring 
under  racking  pains  of  her  head  and  bread:,  by  drink¬ 
ing  it,  pafted  turbid  urine  in  large  quantity,  and  was 
cured  without  purging. 

It  has  alfo  done  fervice  in  difordered  fecretions, 
and  where  the  liquors  have  been  in  a  ftagnating  way. 
A  young  man,  after  a  tertian  ague  of  three  months 
continuance,  dwelled  all  over  the  belly,  arms  and 
head,  and  was  cured  by  drinking  the  water  every 
day  for  two  weeks. 

A  woman  who  had  fpit  blood  every  third  or  fourth 
day  for  a  year  and  a  half,  fuppofed  owing  to  a  ftrain, 
from  the  time  fhe  began  to  drink  this  water,  which 
{he  continued  for  two  weeks  or  more,  fpit  none,  nei¬ 
ther  did  any  bad  fymptom  appear,  although  the  wa¬ 
ter  operated  every  day  both  by  vomit  and  ftool.  She 
drank  two  quarts.  But  to  prevent  fuch  operation  took 
but  one,  which  neverthelefs  had  the  fame  effect, 
and  1  am  told  (he  continues  well. 

In  rheums  and  (trains  it  is  of  good  ufe  by  way  of 
cold  pump,  even  where  perfons  could  not  bear  fuch 
ufe  of  ordinary  cold  water.  A  gentlewoman  of  a  thin 
habit  and  advanced  age,  had  a  rheum  in  her  arm  of 
long  continuance  as  good  as  quite  cured,  and  the  pain 
allayed.  But  the  rheum  attacking  the  other  arm,  (he 
was  afraid  to  admit  of  the  water. 

A  gentlewoman  from  a  ftrain  in  her  foot  could  not 
move  her  toes,  nor  put  her  foie  flat  to  the  ground 
for  almoft  a  year.  The  flefn  of  her  leg  remarkably 
.wafted,  her  {kin  became  difcolourecl,  rough  and  as  it 
were  dried,  not  being  able  to  bear  the  application  of 
ordinary  cold  water,  by  bathing  and  pumping  this  on 
her  foot  and  leg  for  two  weeks,  fhe  began  to  move 
her  toes,  then  all  her  foot ;  her  leg  recovered  its  na¬ 
tive  colour  and  foftnefs  and  became  plumper,  fo  that 
(he  began  to  walk  about  a  little,  when  by  an  unhappy 
2  tall 
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fall  Ihe  made  her  leg  worfe  than  at  firft,  and  not  find¬ 
ing  immediate  relief  from  the  water  laid  it  afide, 
to  try  other  means  which  have  had  no  fuccefs. 

A  man  affe&ed  by  the  palfy,  both  in  his  limbs  and 
underftanding,  got  cured  by  drinking  the  water  and 
bathing  in  it. 

Thefpring  is  but  fmall,  giving  only  two  quarts  in  a 
minute. 


Remarks  on  Chalybeat  waters ,  by  Alexander 
Monro,  P.  A,  in  the  uniter jity  of  Edinburgh  y 
andF.R.S.  Vol.  3.  art.  7. 

IN  the  following  enquiry  into  chalybeat  waters,  L 
propofe  to  confider  them  only  with  regard  to  their 
medical  ufe,  to  aifcover  what  their  real  or  compara¬ 
tive  ftrength  is,  how  they  bear  carriage,  and  how 
long  they  retain  their  virtues,  that  phyficians  may 
judge  which  of  them  is  moft  proper  in  the  various 
difeafes  and  circumftances  of  patients,  which  muff  be 
drunk  at  the  fountain  head,  and  which  might  con¬ 
veniently  be  drank  at  a  diftance  from  it. 

As  the  affiftance  of  others  is  neceffary  in  an  en¬ 
quiry  of  this  kind,  fome  general  method  muft  be 
laid  down  by  which  all  the  trials  fhouid  be  made, 
otherwife  there  will  be  an  infuperable  difficulty  in 
comparing  them.  Some  writers  content  themfelves 
with  telling  us  that  fuch  waters  ftrike  a  red,  purple, 
violet  or  black  colour  with  galls,  and  that  this  change 
of  colour  is  a  certain  mark  of  a  chalybeat  water,  and 
that  the  deepeft  colour  fhews  the  greater  proportion 
of  fteel.  To  fatisfy  myfelf  of  the  truth  of  this,  I 
made  a  weak  folution  of  fal  martis  in  water,  and  found 
that  with  tin&ure  of  galls  I  could  form  all  the  diffe¬ 
rent  colours,  the  larger  quantity  of  the  folution  al¬ 
ways  requiring  the  greater  number  of  drops  of  the 
tin&ure  to  bring  it  to  all  the  colour  it  could  take,  and 
that  it  was  deeper  in  proportion  to  the  quantity  and 
flrength  of  the  folution  and  tindture  employed.  If 

words 
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words  could  exprefs  the  various  fhades  of  colours  be¬ 
twixt  the  pale  red  and  the  black,  the  fimple  expe¬ 
riment  of  bringing  fteel  waters  to  the  deeped:  colour 
they  could  ftrike  with  galls,  might  determine  the 
proportions  of  fteel  in  each.  But  as  this  is  imprac¬ 
ticable,  and  as  it  is  neceftfary  to  know  the  quantity  of 
fteel  contained  in  any  given  quantity  of  water, 
fome  general  ftandard  muft  be  appointed  to  which  all 
may  be  brought.  To  obtain  this,  I  made  feveral  ex¬ 
periments  to  find  out  the  quantity  of  fteel  in  its  arti¬ 
ficial  fait,  and  found  it  to  be  a  little  more  than  a  third 
part.  I  diftolved  fome  of  the  fait  in  water.  Twenty 
ounces  of  the  folution  contained  an  ounce,  except  a 
fcruple,  which  was  precipitated :  one  hundred  and 
forty  two  drops  of  this  folution  weighed  two  drams  ; 
every  drop  therefore  contained  one  twenty  fifth  of  a 
grain  of  fait,  or  one  feventy  fifth  of  a  grain  of  fteel. 
To  compare  a  chalybeat  water  with  this  folution, 
into  a  known  quantity  of  fuch  water,  dropaftrong 
clear  tindture  of  galls,  allowing  a  fufficient  time  be¬ 
tween  each  drop  for  its  full  effedfc,  till  the  addition 
of  more  tindture  makes  no  change.  This  experiment 
fhould  be  repeated  to  come  at  the  exa dt  number  of 
drops  requifite.  Then  mix  the  fame  number  of  drops 
of  tindture  with  as  much  common  water  as  there  was 
mineral  in  a  glafs,  exactly  like  that  made  ufe  of  in  the 
preceding  trial.  Drop  in  the  folution  of  fteel  cau- 
tioufty  till  the  colour  is  the  fame  with  that  of  the  mi¬ 
neral  water.  By  this  means  the  due  proportion  of  the 
folution  to  imitate  any  fteel  water  may  be  known.  I 
have  thus  made  fountain  water  fo  like  to  federal  cha¬ 
lybeat  waters  that  none  could  diftinguifti  them. 

Tindture  of  galls  is  more  convenient  than  in  fuh- 
ftance  for  making  thefe  experiments,  for  it  adts  much 
fooner  and  more  equally,  and  can  be  added  in  lefs 
quantities,  which  deferves  to  be  regarded  for  too 
large  a  proportion  of  galls  poured  at  once  into  fteel  wa¬ 
ters  will  be  fo  far  from  ftrikins;  the  colour  ftronger  or 
fooner,  that  no  change  will  happen  for  feveral  hours 
jftter,  and  at  laft  the  water  gradually  becomes  of  a 
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deep  Tea  green  colour  inftead  of  purple  or  violet.  Good 
chalybeat  waters  may  have  been  condemned  as  con¬ 
taining  no  iron,  or  as  being  impregnated  with  copper, 
from  an  addition  of  too  much  galls.  Frefh  tincfture  of 
galls  is  preferable  to  that  which  has  been  long  kept ; 
but  even  fuch  as  was  grown  mouldy  and  had  a  thick 
fediment,  anfwered  the  common  trials.  I  would  re¬ 
commend  frequent  trials  to  be  made  at  different  times 
with  water  bottled  at  different  feafons,  in  order  to  af- 
certain  the  proper  feafons  for  bottling  mineral  waters, 
and  to  find  out  the  time  which  each  will  keep.  It  is 
alfo  requifite  to  obferve  what  time  it  is  before  the  galls 
ftrike  the  full  colour,  and  how  long  it  remains  in  an 
open  glafs,  for  Mr.  Geoffroy’s  fuppofition  appears  rea- 
fonable  that  both  thefe  effedts  will  be  moft  flowly  pro¬ 
duced,  when  the  fteel  is  moft  intimately  blended  with 
the  other  principles  of  the  water. 

To  make  the  account  of  the  fpaws  compleat,  their 
other  contents  ought  to  be  fought  after  by  mixing 
different  fubftances  with  them,  remarking  the  changes 
they  undergo  in  fmell,  colour,  &c.  by  keeping,  and 
by  extrading  their  falts  and  earths  after  evaporation. 

There  is  a  ftrong  refemblance  between  our  fteel 
waters  and  common  water  in  which  fal  martis  is  dif- 
folved,  but  the  natural  fpaw  expofed  to  the  air  foon 
lofes  its  chalybeat  tafte,  and  will  not  ftrike  a  purple 
colour  with  galls ;  expofed  to  heat,  its  virtues  are 
fooner  loft,  and  becomes  vapid  in  no  long  time  in 
the  clofeft  veffels  ;  but  a  folution  of  fal  martis  bears 
heat,  and  being  expofed  to  the  air  without  alteration, 

I  fufpeded  that  this  difference  depended  upon  the 
fmall  proportion  of  the  vitriolic  principles,  and  fome 
change  they  might  thereby  undergo  in  the  water,  and 
therefore  having  added  as  much  fal.  martis  to  fome  bot¬ 
tles  of  water  as  had  been  found  to  make  it  of  the 
fame  tafte,  and  to  ftrike  the  fame  colour  with  chaly¬ 
beat  waters,  I  corked  fome  carefully,  others  lefs  care¬ 
fully,  and  a  third  fort  I  left  open.  The  water  in 
thefe  laft  loft  its  tafte  and  virtues  in  a  fortnight,  be¬ 
came  muddy,  and  had  a  faffron  coloured  powder  at 
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the  bottom.  The  fecond  kind  kept  longer,  but  had 
a  {linking  fmell  before  it  became  vapid.  The  wa¬ 
ter  which  was  carefully  corked  and  roftned  kept  well, 
but  acquired  a  ftrong  fmell  of  rotten  eggs  like  to  what 
feveral  fpaws  had  when  kept;  when  the  bottle  was. 
left  open,  the  {linking  fmell  went  off;  foon after,  the 
chalybeat  virtues  were  not  to  be  obferved,  and  the 
bottom  of  the  bottle  was  covered  with  the  faffron  co¬ 
loured  powder,  which  is  generally  to  be  feen  in  bot¬ 
tles  where  chalybeat  waters  have  been  kept.  The 
difference  therefore  between  the  natural  and  artificial 
Heel  waters  confifls  in  the  greater  volatility  of  the 
former. 

Spaw  and  Pyrmont,  and  fome  of  our  own  chalybeat 
waters  feemed  to  me  an  exception  to  the  refemblance 
between  the  diluted  folution  of  fait  of  fteel  and  the  na¬ 
tural  fteel  waters,  for  the  colour  they  ftrike  with  the 
galls  is  faint,  while  their  tafle  and  other  effects  are 
ftrong.  This  made  me  endeavour  to  imitate  them. 
I  mixed  filings  of  iron,  oil  of  vitriol,  and  water  in  a 
Florence  flafk,  which  I  laid  on  it’s  fide,  and  imme¬ 
diately  fitted  another  to  it  in  which  was  fome  fountain 
water.  The  fumes  which  arofe  upon  the  efferves¬ 
cence  of  the  oil  of  vitriol  with  the  fteel,  came  over 
into  the  other  glafs.  After  the  effervefcence  was  over, 
1  took  away  the  glafs  with  the  water  which  was  lim¬ 
pid,  but  had  a  ftrong  empyreumatic  fmell ;  it’s  tafte 
at  firft  was  pungent,  and  then  the  acidulous  tafte  pre¬ 
vailed.  When  tintfture  of  galls  was  mixed  with  it, 
it  became  of  a  purple  but  faint  colour,  which  held 
many  days  without  precipitation.  Next  morning  the 
empyreuma  was  gone,  and  the  water  had  an  agreeable 
fpaw  tafte.  In  lefs  than  a  day  this  went  off,  a  fmall 
quantity  of  faffron  coloured  powder  fell  to  the  bottom, 
and  the  galls  had  no  effect  on  the  water. 

This  water  gives  no  figns  of  acidity  as  I  fufpe&ed 
when  mixed  with  fyrup  of  violets  and  clove  gilli- 
fiowers,  in  the  colour  of  which  it  makes  no  alteration ; 
neither  do  the  more  fpirituous  fpaws;  whereas  the 
folution  of  fait  of  fteel,  and  fome  fpaws  appear 

O  alka- 
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alkaline  from  changing  the  colour  of  both  the  fyriips 
green. 

The  fuccefs  of  this  experiment  made  me  try  fome 
others,  to  difcover  what  it  was  that  evaporated,  and 
what  precipitated  in  thefe  waters.  Oil  of  vitriol  poured 
on  the  fafFron- coloured  refiduum  made  no  effervef- 
cence :  upon  the  addition  of  a  little  water,  fome  of  the 
powder  feemed  to  be  diftolved.  Tindture  of  galls 
changed  not  the  colour,  but  upon  adding  of  fpirit  of 
hartfhorn,  a  great  effervefcence  arofe,  and  a  deep  pur¬ 
ple  coagulum  was  made.  The.  fame  experiments  fuc- 
ceed  with  ruft  of  iron,  which  refembles  this  powder. 
Neither  ruft  or  the  powder,  when  fufpended  in  water 
ftrike  any  colour  with  galls,  although  crocus  martis 
did.  What  evaporates  is  the  menftruum(a),  which  car¬ 
ries  away  fome  of  the  principles  of  the  iron  with  it. 
From  feeing  the  effects  of  acid  and  of  the  air  upon  iron, 
and  finding  vitriol  naturally  formed,  it  may  reafonably  be 
fuppofed,  that  the  menftruum  of  the  irony  particles  in 
thefe  waters  is  an  acid.  From  confidering  how  much 
fulphur  is  in  iron,  what  a  ftinking  fmell  mineral  wa¬ 
ters  have  before  they  turn  vapid,  and  how  much  the 
fulphur  of  iron  is  deftroyed  before  the  iron  turns  into 
ruft,  which  again  refembles  the  powder  precipitated 
In  thefe  waters,  we  may  fairly  fuppofe  that  the  men¬ 
ftruum  carries  the  fulphur  along  with  it,  and  leaves 
only  the  earthy  parts  with  a  fmall  proportion  of  ful¬ 
phur. 

May  not  fteel  waters  be  impregnated  with  common 
grofs  vitriol,  or  with  the  more  fubtile  fumes  of  iron 


(a)  That  the  menftruum  does  really  fly  off  has  not  been  made 
to  appear  by  any  fatisfa&ory  experiment,  as  has  been  remarked 
bbove.  It  is  admitted  that  air  is  contained  in  thefe  waters  (per¬ 
haps  generated  at  the  time  that  the  iron  was  diffolving  in  them) 
and  that  it  fcon  extricates  itfelf  when  under  no  great  degree  of  na¬ 
tural  or  artificial  compreffure,  and  that  foon  after,  its  metallic 
contents  are  precipitated,  that  is,  are  brought  nearer  to  one  ano¬ 
ther,  and  run  into  frefti  combinations,  till  their  gravity  exceeds 
the  force  with  which  the  fluid  attracts  them.  For  further  infor¬ 
mation*  fee  Dr.  Shaw's  excellent  treatife  on  Scarborough  water. 
•?.  1 61 .  „ 
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diffolved  in  the  natural  menflruum  *  or  with  both  in 
different  proportions  ? 

Will  not  the  quicker  precipitation,  and  lefs  vola¬ 
tility  of  chalybeat  waters,  fhew  the  fulphur  not  to  be 
fo  much  freed  from  the  earthy  particles,  as  in  others 
which  precipitate  more  flowly,  and  are  more  volatile  ? 

Will  not  the  common  obfervation  of  air  generated 
in  all  effervefcencies,  /  fermentations,  putrefa&ions, 
and  wherever  a  confiderable  change  is  produced  in 
the  compofition  of  bodies,  account  for  the  quantity 
of  elaftic  air,  obferved  in  chalybeat  waters,  in  the 
more  fpirituous  when  recent,  in  others  when  the  pu¬ 
trid  fmell  fhews  the  fulphur  to  be  more  difengaged  ? 

Are  not  the  different  kinds  of  fleel  waters  to  be 
prefcribed,  according  as  there  is  occahon  for  a  fubtile 
penetrating  fulphureous  fpirit  to  pervade  the  fmallefl 
veffels,  or  according  to  the  quantity  of  an  abforbent 
aftringent  earth,  which  is  required  to  be  joined  with 
this  fpirit  ? 

Where  different  fpaws  are  not  to  be  had,  may  not 
the  fame  water  be  made  to  anfwer  each  of  thefe  in¬ 
tentions,  according  to  it’s  being  more  or  lefs  kept,  or 
expofed  to  the  air  or  heat  ? 
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Materia  Medica  and  Pharmacy. 

A  Differtation  on  Opium  by  Dr.  Charles 
Alston,  Profejfor  of  Botany  and  Materia 
Medica  in  the  Univerjity  of  Edinburgh.  Vol. 
5.  art.  12. 

SECT.  I. 

OPIUM  is  the  milky  juice  which  iffues  from 
incifions  made  in  white  poppy  heads,  thick¬ 
ened  in  the  open  air,  intoafolid,  but  foftifh, 
refinousgum,  of  a  dark  reddifh- brown  colour ;  and 
of  a  hot  bitter  tafte,  and  ftrong  foporiferous  fmell, 
brought  from  the  Levant  and  the  Eaft  Indies,  in 
round,  flat  cakes,  or  more  irregular  loaves  of  diffe¬ 
rent  fizes,  from  four  ounces  to  a  pound  and  upward 
in  weight,  and  covered  with  leaves  or  other  vegeta¬ 
ble  matter,  to  prevent  their  running  and  flicking  to¬ 
gether. 

It  is  difputed  whether  the  opium  now  ufed  is  made 
of  the  milk,  or  of  the  exprefled  juice,  or  of  the  de- 
ccxfdon  of  one  and  the  fame  plant.  Kempfer  afferts, 
that  it  is  the  milk  drawn  from  poppy  heads  by  inci- 
fion,  and  is  very  circumftantial  in  defcribing  the 
manner  of  cohering  it.  On  the  other  hand,  Profper 
Aipinus  afferts,  that  the  opium  of  the  fhops  is  no¬ 
thing  but  a  meconium.  Mr.  Lemery  (a)  fays,  that 
there  is  no  other  opium  than  the  meconium,  or  the 
extract  of  the  leaves  and  heads  of  the  poppies  of  E- 
gvpt.  Mr.  Savary  (b)  is  of  the  fame  opinion.  And 
Mr.  de  la  Condamine  (c)  affirms,  that  there  is  no 
true  opium  at  Conftantinople,  but  that  it  is  an  ex* 

(a)  Didl.  des  drog.  in  opium. 

(b)  DI&.  de  commerce. 

(c;  Memoires  academ.  roy.  an.  1739.  p.  427. 

trad 
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traCt  of  the  poppy  by  decoCtion  *,  and  that  the  moft 
efteemed  is  of  a  penetrating  fmell,  and  of  a  very  deep 
greenifh  brown  colour  (a)  on  the  outfide  before  it  is 
dried  ;  but-yellower  and  clearer  within.  The  great- 
eft  part  of  that  fold  at  Conftantinople  is  brought  from 
Natolia.  Opium  grows  alio  in  the  territory  of  Thebes 
in  Egypt  •,  but  even  there  the  Natolian  is  preferred, 
and  fells  for  double  the  price  of  that  of  the  country* 

To  thefe  teftimonies  if  we  add  from  Petrus  Bello- 
nius  the  marks  of  the  beft  opium  (b)  and  it*s  low 
price,  we  (hall  be  ready  to  conclude  we  have  nothing 
but  the  meconium.  But  that  our  opium  is  neither  an 
extra#  nor  an  infpiflated  exprefled  juice  of  poppies 
may  be  demonftrated  ;  for  the  milky  juice  drawn  by 
incifion  from  poppy  heads,  and  thickened  either  in 
the  fun  or  (bade  has  all  the  characters  of  good  opium. 
To  obtain  it  I  followed  the  directions  of  Diofcorides, 
and  on  a  dry  day  before  noon  I  cut  off  the  crown  of 
the  poppy  heads  fo  as  to  avoid  penetrating  into  the 
cavity  of  the  fruit,  and  collected  the  milk  with  a  (li¬ 
ver  fpoon  into  a  China  cup.  The  juice  in  a  few  days 
thickened  to  the  confidence  of  opium  in  the  open 
air,  which  was  of  a  fiery  hot  bitter  tafte  and  fopori- 
ferous  fmell,  and  more  fo  than  the  common  opium, 
of  a  dark  yellowilh  brown  colour  on  the  outfide, 
fomewhat  lighter  within,  and  appeared  as  if  compofed 
of  drops  :  after  ten  years  keeping,  its  colour  and  tafte 
remained.  This  agreed  with  Bellonius’s  beft  opium. 
May  it  not  be  called  opium  in  the  tear  (c)  ?  If  it  may, 
it  is  to  be  found  every  where.  This  was  from  the 
papaver  hortenfe  femine  albo  ;  fativum  Diolcoridi ; 
album  Plinio  C.  B.  P.  or  white  poppy.  I  gathered 
opium  alfo  from  the  papaver  vulgare,  cujus  capitula 
foraminibus  hiant,  femine  incano,  Diolcoridi, 

(a)  Verd  brun  tres  fonce. 

(b)  Opium  optimum  eft  amarum,  guftu  calido  fauces  incerdens, 
fldvelcens,  Leoninorum  pilorum  moco  ;  in  maffam  veluti  ex  gra- 
nulis  diverli  coloris  coa<ftum.  Legendo  enim  opium  ea  grana  in 
papaveris  capitibus  collegia  cohaerent,  6c  in  placentulam  quodarn- 
modocoeunt.  Lib.  3.  Obi.  15. 

(c)  En  larme. 
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C.  B.  P.  or  wild  poppy.  It  was  a  little  lighter  co¬ 
loured,  but  this  I  thought  accidental,  for  the  milk 
turns  foon  black  on  the  knife. 

I  afterwards  flightly  fcarified  fome  poppy  heads  af¬ 
ter  the  Perfian  manner.  When  the  juice  was  thick¬ 
ened  I  fcraped  off  the  opium,  and  obtained  more  of 
it  than  by  the  other  method.  That  I  might  procure 
the  tear  in  its  utmoft  perfection,  I  cut  off  the  ftar  from 
feveral  heads,  and  bending  them  down,  fuffered  the 
milk  to  drop  into  a  cup.  It  grew  as  folid  as  opium, 
and  being  formed  into  a  lump  appeared  uniformly 
white,  nor  was  there  any  difference  in  the  juices  of 
different  poppies. 

Secondly,  the  extra#  and  infpiffated  juice  fcarce 
any  way  refemble  opium,  nor  is  their  tafte  and  fmell 
like  it.  The  extra#  appears  black  when  dried, 
and  fo  does  the  juice,  but  when  diluted  the  firft 
Is  brown,  the  latter  green.  The  extra#  is  tough 
and  adhefive,  the  juice  rough  and  friable,  and  grows 
mouldy  in  a  day  or  two  after  expreffion.  Opium  may 
poffibly  be  mixed  with  either  of  thefe,  and  the 
greenifh  brown  opium  may  have  fome  fmall  portion 
of  the  juice  in  it.  It’s  penetrating  fmell  is  certainly 
owing  to  fome  aromatic  fubftance  mixed  with  it. 

Thirdly,  opium  contains  more  rofin  than  either  the 
infpiffated  juice  or  extra#.  One  third  of  opium  ap¬ 
pears  to  be  rofin,  while  the  juice  and  extra#  fcarce 
yield  one  tenth  part.  ...  .  .. 

Fourthly,  if  opium  was  not  the  tear  of  the  poppy, 
there  would  be  no  occafion  for  fowing  fo  many  fields 
with  poppies  in  Egypt  and  other  places.  Nor  would 
it  be  fo  powerful  a  medicine,  for  it’s  anodyne  virtues 
depend  chiefly  on  the  milky  juice. 

The  obje#ion  drawn  from  the  low  price  of  opium 
is  of  no  force,  for  in  this  climate,  where  the  heads 
are  fmall,  I  could  in  an  hour’s  tim^  colie#  a  dram  of 
opium,  without  the  Perfian  knife,  or  that  dexterity 
which  is  ■  acquired  by  pra#ice.  I  wonder  therefore 
that  none  of  the  French  writers  on  opium  made  it  or 
the  meconium,  fince  Bellonius  gave  the  hint,  and 
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Quercetan  proved  it  practicable.  In  the  mean  time> 

I  conclude  that  the  greateft  part  of  opium  is  the  tear 
of  the  poppy. 

2.  There  remains  another  controverfy  whether  opium 

is  got  from  the  black  or  white  poppy.  The  ancients, 
particularly  Pliny(a),  declare  it  was  prepared  from  the 
black.  Diofcorides  writes,  that  the  poppy  with  the 
black  feed  is  called  pota?  m  pdV  cuu-xk  tov  qttqv, 
becaufe  the  juice  Hows  from  it ;  and  alfo  after  giving 
the  virtues  of  the  feed  t if?  piAottvys  of  the 

black  poppy,  he  immediately  adds,  6  S's  6 nos  a, 

•  4^*»  cffear Aecv,  Xj  -.sra^vviov,  Zigouvoov,  &C.  But  the 
juice  itfelf  is  more  cooling,  and  incraffating,  and  dry¬ 
ing,  &c.  viz.  than  the  feed  of  the  fame  black  poppy ; 
and  he  no  where  fays  that  the  ottos  is  got  from  the 
white.  It  is  of  no  confequence  with  refpebt  to  the 
medicine  which  fort  be  chofen,  as  the  juice  of  both 
have  the  fame  effedls.  But  as  the  largeft  poppies  af¬ 
ford  the  greateft  quantities  of  opium,  they  are  culti¬ 
vated  to  advantage,  and  accordingly  made  choice  of 
in  Cambaya,  Perfia,  and  other  places. 

3.  As  to  the  choice  of  opium,  it  is.fufficiently  known 
(b),  as  may  be  determined  by  the  following  experiments. 
Diofcorides  relates  that  opium  is  fophifticated  by  the 
addition  of  glaucium,  gum,  juice  of  wild  lettice,  fuet 
and  tallow.  But  it  is  probable  that  only  an  innocent 
liquid  is  mixed  with  it,  or  a  milky  juice  of  the  fame 
nature  with  that  of  poppies,  otherwise  it  would  not  be 
fo  ftrong  as  what  is  made  here.  The  wild  lettice,  or 
labtuca  ftlveftris  odore  virofo.  C.  B.  Pin.  123  abounds 
with  a  milk  of  the  fame  tafte  and  fmell  with  opium, 
and  therefore  may  poftibly  be  mixed  with  it,  and 
without  detriment,  ftnce  the  milk  of  the  common 
lettices  is  anodyne  and  fomniferous. 

4.  Authors  relate  that  opium  is  covered  with  poppy 
leaves,  but  what  I  have  feen  was  covered  with  flow- 

la)  Alterum  genus  eft  papaveris  nigrum,  cujus  fcapo  incifo  la&eus 
fuecus  excipitur  (1.  19.  c.  8.)  e  nigro  papavere  fapor  (orfopor)  gig- 
nitur,  fcapo  incifo.  1.  20.  c.  18. 

(b)  V.  Wedelius,  opiol.  1.  1.  c.  4. 
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ers,  feeds,  and  chaffy  hulks,  &c.  of  fome  of  the  dock 
kind. 


SECT.  II. 

Opium  &  opiiftn  Thebaicum,  off.  'Onit  fi 
&  v7tvcd1ikov  /uwwtov,  Hippocrat.  morb.  mul.  1.  2.  Mtj- 
xuvof  0V0V,  Diofcorid.  1.  4.  c.  65.  Galeni,  fimpl.  med. 
1.  7.  c.  12.  §.  13.  Oribafii,  1.  15.  Opion,  Plinii,  Lao. 
c.  1 8.  ’Othov  Galeni  de  comp.  med.  S.  6.  1.  3.  c.  1. 
Pauli,  1.  7.  Opium,  Acoftae  Cluf.  exot.  257.  Bello- 
nii,  ibid.  178.  C.  B.  Pin.  494.  J.  B.  3.  392.  R.  H. 
854.  Opium,  Mauritanis  &  Indis  ofium,  Lufitanis 
Amfiam  Garcias,  Cluf.  exot.  154.  Opium,  quod  Afia 
cum  Egvpto  afiuun,  &  ofiuun  vocat,  Kemprer.  amoe- 
nitat.  exot.  642.  opium. 

Papaver,  &  papaver  album,  off.  Papaver  hortenfe 
femine  albo,  fativum  Diofcoridi,  album  Plinio,  C.  B. 
Pin.  170.  Papaver  fativum,  Dod.  445.  J.  B.  3.  390. 
R.  H.  853.  Papaver  fativum  album,  Ger.  emac.  369. 
papaver  fimplex,  fativum,  album,  Park.  Theat.  365. 
papaver  hortenfe,  H.  Ox.  2.  275.  papaver  album,  fa¬ 
tivum,  Kempf.  amoen.  exot.  639.  papaver  foliis  fim- 
plicibus  glabris  incilis,  Lin.  H.  Cliff.  200.  The  white 

p°ppy-  .  --■■■;  ... 

The  name  opium  was  probably  given  to  this  juice 
by  Pliny,  Galen  being  the  firft  among  the  Greeks 
who  ufed  it.  For  the  etymology  and  various  lignifi- 
cations  of  oW*,  pfxwv,  &c.  confult  Wedelius  (a)  and 
Bodaeus(b).  If  there  was  any  difference  between  the 
«7rof  fxrxovef  and  vttvw nxcv  futjxvvtov  of  Hippocrates,  the 
laft  probably  was  the  meconium  of  Diofcorides,  or  ra¬ 
ther  of  PJiny. 

Whether  the  Greeks  or  Egyptians  were  the  inven¬ 
tors  of  opium  is  not  determined,  but  it  is  probable 
that  the  Greeks  firft  difcovered  it*s  foporiferous  quali¬ 
ty,  and  poflibly  about  the  time  of  Hippocrates  ;  for 
although  he  mentions  the  oirit  fju)xu¥&  and  vjrwTMcov 

(a)  Wedelii  dpiolog.  1.  t.  t.  1. 

(b)  Bodarus  z  Stapel.  in  Thcophraft.  591,  965,  1097,  &c. 

a  fjuixuwv 
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'pjxaviflv  too,  yet  it  is  but  once  (aj,  and  he  Teems  never 
to  have  ufed  it  as  an  hypnotic  or  anodyne,  and  Dio- 
fcorides  informs  us,  that  Diagoras  the  difciple  of  De¬ 
mocritus,  who  lived  very  near  the  time  of  Hippocra¬ 
tes,  condemns  the  ufe  of  it  in  diforders  of  the  eyes 
and  ears,  becaufe  it  dims  the  fight,  and  caufes  a  con¬ 
tinual  defire  of  lleeping  (b).  Hence  opium  was  not 
then  well  known,  otherwife  Hippocrates  would  have 
ufed  it  oftner,  and  Diagoras  not  have  objected  to  it 
for  it’s  foporiferous  quality.  To  which  may  be  added, 
that  Heraclides  of  Tarentum,  who  flourifhed  two  or 
three  hundred  years  after  Hippocrates,  is  fuppofed 
the  firft  who  prefcribed  opium  with  thefe  intentions. 

It  has  been  the  opinion  of  many  learned  men  that 
opium  was  the  nepenthes  of  Homer  (c),  which  Helen 
had  learned  of  Polydamna  the  Egyptian  \  and  this 
appears  not  altogether  improbable,  fince  the  effe&s 
which  the  poet  (d)  afcribes  to  his  medicine,  agree 
with  the  known  ones  of  opium,  for  which  Egypt  was 
long  famous.  Yet  many  reafons  might  be  obje&ed 
againft  this  conjecture ;  for,  ift.  Neither  Theophraf- 
tus,  nor  Pliny,  who  both  mention  Homer’s  nepenthes, 
nor  any  of  the  ancients  took  it  for  opium,  nor  tell  us 
what  it  was.  2dly,  One  of  Homer’s  anodyne  medi¬ 
cines  (e)  he  calls  exprefsly  a  bitter  root  ff).  Now  the 
helenium  not  only  takes  it’s  name  from  Helena,  and 
is  called  by  the  poets  bitter  emphatically,  but  had  alfo 
the  virtues  of  the  nepenthes  afcribed  to  it  of  old  (gj. 
jdly.  The  Egyptian,  Arabian,  Perfian  and  Indian 
names  of  this  juice  are  all  evidently  derived  from  othov, 
and,  as  Clufius  fh)  obferves,  the  Arabians  pronounce 

(a)  De  morbis  mulierum,  1.  2.  p.  670.  in  fuffocatione  uteri. 

(b)  A \cc  to  uva»  x<x»  xn^uTiXiv.  k 

(c)  Odyflf.  4.  v.  217,  &c. 

(d)  attohovTt, 

(e)  ’O^t/vfj^ara  < paffA.ax.oc . 

(f)  'Pifav  vrtxfw,  iliad,  K  v.  845. 

(g)  Helenium  ab  Helena,  ut  diximus,  natum,  favere  creditur 
formae— Attribuunt  &  hilaritatis  effedtum  eidem  potae  in  vino, 
eumque  quern  Jiabuerit  nepenthes  illud  praedicatum  ab  Homero, 
quo  triftitia  omnis  aboleatur,  Plin.  hilt.  nat.  1.  21.  c.  21, 

(h)  Cluf.  exct.  p.  244. 

it 
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it  opion.  Bontius  indeed  derives  the  Greek  name 
from  the  Arabian  (a),  but  he  might  as  juftly  derive 
Theriaca  and  Theriaca  Andromachi  from  Theriaki, 
and  Theriaak  Faruuk  of  the  Perfians. 

Upon  the  whole,  as  I  cannot  affirm  that  helenium 
was  the  nepenthes,  fo,  if  it  was  opium,  one  would 
think  fome  of  the  ancient  phyficians,  who  were  nei¬ 
ther  Grangers  to  Egypt  nor  Homer’s  works,  would 
have  made  this  difcovery  long  before  the  fixteenth 
century. 

As  to  thc&pium  plant,  ift,  It  is  very  evident  that 
it  was  cultivated  long  before  the  time  of  Hippocrates  ; 
for  Homer  (b)  borrows  a  beautiful  fi  mile  from  the 
garden  poppy  ;  and  Livy  (c)  and  Pliny  (d)  and  all 
the  Roman  hiftorians  take  notice  of  the  poppy-heads 
in  Tarquin’s  gardens.  The  invention  of  this  plant 
was  attributed  to  Ceres,  and  from  it  ffie  was  named 
Mecone :  it  was  offered  in  her  facred  rites,  and  ffie 
was  reprefented  holding  it  in  her  hand.  The  Romans 
never  would  have  done  fo  much  honour  to  a  vegeta¬ 
ble  merely  for  it’s  narcotic  quality  :  they  reckoned  it 
one  of  the  frumenta  which  Ceres  taught  the  Greeks 
to  cultivate  and  ufe,  for  which  ffie  was  deified  :  the 
feed  of  the  poppy  was  ufed  in  food,  and  particularly 
in  deferts.  This  D.  Le  Clerc  (e)  acknowledges,  but 
he  thinks  it  was  on  fome  other  account  than  for  nou- 
riffiment,  or  that  the  manner  of  dreffing  it  divefted  it 
of  the  fomniferous  and  noxious  qualities.  But  I  am 
of  a  contrary  opinion,  and  think  it  nouriffiing,  and 

(a)  Affion,  ac  quibuTdam  Amphion  Arabibus  &  Indis,  opium 
Grascorum  eft  ;  indeque  magis  adducor  ut  credam,  Graeculos  a 
vetuftifiimo  populo  vocabulum  opii  derivaflV,  cum  ab  omni  memo- 
ria  illi  ufi  fmt ;  Grsci  vero  tantum  noxas  hujus  medicament!  vi- 
dentur  noviiTe  ;  ufum  vero  ac  virtutes  ejus  plane  divinas  non  Tatis 
exploratas  habuifie.  Animad.  in  Gareise,  c.  4.. 

(b)  Iliad.  9.  v.  306. 

(c)  Lib.  ,  1.  c.  53. 

(d)  L.  1.  c.  53.  Papaver  fuifie  honore  apud  Romanos  Temper 
andicio  eft  Tarquinius  Superbus,  qui  legatis  a  filio  miftis,  decuti- 
cndo  papavera  in  horto  altiftima,  Tanguinarium  iliud  reTponTum 
hac  fa&i  ambage  reddidit. 

(e)  Hilt,  de  la  medic,  p.  211.  ) 

3  -  not 
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not  fomniferous  or  noxious  ;  for  even  Hippocrates  (aj 
calls  it  nourifhing  y  and  poppy-feed  is  of  a  more  deli¬ 
cious  tafte  than  fweet  almonds  *,  it  is  oily  and  farina¬ 
ceous  ;  and  I  have  eaten  large  quantities  of  the  black 
as  well  as  the  white  feed,  and  never  found  it  fomni¬ 
ferous  or  noxious :  befides,  it  is  dill  ufed  in  food  in 
fome  places,  as  well  as  the  exprefted  oil,  which  is  as 
wholefom  as  olive  oil  (b ).  If  this  feed  was  noxious, 
baking  would  not  free  it  of  it’s  bad  qualities,  the  nar¬ 
cotic  parts  being  not  volatile *,  hence  is  confirmed 
what  was  faid  above,  viz.  that  the  anodyne  and  fo- 
poriferous  virtues  of  the  poppy  are  lodged  only  in 
the  milk*,  in  this  it  is  not  lingular,  for  the  milk  of 
the  common  garden  lettices  is  hypnotic,  while  the 
reft  of  the  plant  is  cooling,  diluent,  and  nourifhing. 

2dly,  Our  garden  'poppy  does  not  fpecifically  dif¬ 
fer  from  the  jw^wv,  or  papaver  of  the  ancients  ,  for 
although  we  cannot  colledl  an  exadt  defcription  of  it 
from  their  writings,  yet  they  have  fufhciently  diftin- 
guifhed  it  by  feveral  marks  :  from  Theophraftus  we 
learn  that  the  (awuv  is  an  herb,  which  does  not  caft: 
it’s  leaves,  contains  fmall  feeds  in  heads  from  which 
a  milky  juice  is  collected :  from  Diofcorides,  that  it  is 
cultivated  in  gardens,  and  has  white  feeds  in  oblong 
heads  (c),  with  an  afterifk  on  the  top  *,  whence  by 
fcarification  is  got  opium  (d).  If  to  this  we  add  what 
he  writes  of  the  juice  of  poppies,  and  the  fame  of 
the  mithridatium  and  theriaca  in  all  ages,  it  will  be 
evident  that  our  poppy  is  the  papaver  of  the  ancients, 
and  that  their  opium  and  ours  is  the  fame.  This  may 
appear  to  fome  a  mere  hiftorical  nicety  ;  but  if  the  i- 
dentity  of  the  medicine  be  not  firft  demonftrated,  we 
cannot  be  benefited  by  the  experience  and  obfervati- 
ons  of  former  ages.  Happy  had  it  been  for  phyfic  if 
the  fame  nicety  had  been  obferved  in  every  fimple  to 
which  we  give  Greek  or  Latin  names. 

(a)  T^o tptpov  $1  xat  Icr^v^ov.  De  dieta,  1.  2. 

(b)  V.  Matthiol.  p.  746.  GeofFr.  M.  M.  vol.  2.  p.  713. 

(c)  K ocficti. 

•  \d)  ’Ottroj  P'/1ZVV<&. 


I  have 
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I  have  made  opium  Thebaicum  a  (hop  name  of  this- 
juice,  becaufe  of  the  reputation  it  formerly  had  of 
being  the  beft,  but  in  reality  the  Egyptian  opium  is 
not  better  than  the  Natolian,  if  fo  good. 

I  fhould  conclude  this  fedtion  with  a  botanical  de- 
fcription  of  the  poppy,  but  as  it  could  be  little  elfe 
than  a  tranfcript  of  that  in  the  plantarum  hiftoria  Oxo- 
nienfis  added  to  the  charadter  of  the  genus  given  by 
Linnaeus,  I  fhall  pafs  it  with  this  remark,  that  though 
Morifon  defcribes  the  white  poppy  as  a  fpecies  diffe¬ 
rent  from  the  papaver  hortenfe  nigro  femine  fylveftre 
Diofcoridi,  nigrum  Plinio  C.  B.  Pin.  or  the  black  pop¬ 
py  •,  yet  the  papaver  fativum  of  J.  B.  includes  not  only 
thefe  two,  but  feven  more  named  in  C.  B,  Pin.  and 
confequently  the  firft  twenty  fix  fpecies  in  Tourne- 
fort’s  inftitutiones. 

SECT.  III. 

Opium  eafes  pain,  procures  fleep,  promotes  per- 
fpiration,  but  checks  all  other  evacuations,  chears  the 
fpirits,  incraflates  the  humours,  and  relaxes  the  fibres. 
Hence  it  is  recommended  in  intenfe  pains,  want  of 
reft,'  and  in  all  difeafes  proceeding  from  tenfion  or  ir¬ 
ritation  of  the  nerves,  irregular  motions  of  the  fpi¬ 
rits,  or  from  thinnefs  or  acrimony  of  the  fluids. 

In  the  following  propofttions  or  obfervations,  I  have 
examined  opium  every  way  I  could  think  of  whereby 
the  qualities  of  bodies  and  their  influence  on  us  are 
difcoverable,  in  order  to  find  that  particular  change 
it  makes  on  our  fluids  or  folids,  which  I  call  the  pri¬ 
mary  effedts  of  a  medicine,  from  which  and  the  me- 
chanifm  of  our  bodies  the  fecondary  do  proceed. 

i.  Opium  is  acrid,  bitter,  and  ftrongly  odoriferous. 
Diofcorides  fays  its  tafte  is  bitter,  and  fmeil  fopori- 
ferous  •,  Matthiolus,  that  if  kept  fome  time  in  the 
mouth,  it  ulcerates  the  tongue  and  palate.  On  at¬ 
tentively  tafting  opium,  at  firft  a  naufeous  bitternefs 
is  perceived  j  then  a  pungent  heat  affedts  the  tongue, 
next  the  palate,  and  laft  of  all  the  lips.  The  heat 

eon- 
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continues  fome  time,  the  bitternefs  longer,  provoking 
a  plentiful  difcharge  of  the  faliva.  It  alfo  heats  the 
nofe,  and  creates  an  inclination  to  fneeze. 

Were  we  to  judge  of  the  virtues  of  opium  from 
hence,  we  fhould  reckon  it  acrid,  diaphoretic,  ner¬ 
vine  and  cathartic.  It  certainly  is  diaphoretic,  and 
may  be  called  nervine,  but  not  purgative,  though  by 
accident  it  fometimes  is  fo.  Eraftus  thinks,  that  if  it 
were  not  for  its  ftupifying  quality,  it  would  always 
prove  cathartic.  According  to  his  opinion,  the  nar¬ 
cotic  virtue  depends  not  on  fenlible  qualities  ;  and  it 
is  probable,  for  fome  narcotics  are  acrid,  others  mild  ; 
fome  bitter,  others  fweet ;  fome  odoriferous,  others 
inodorous  *,  fome  purge,  others  flop  fuch  evacua¬ 
tions,  &c.  and  yet  all  of  thefe  are  anodyne,  and  al- 
moft  equally  narcotic  and  virulent.  It  is  alfo  ob- 
fervable,  that  many  cathartics  are  equally  acrid,  bit¬ 
ter,  and  fmell  as  ftrong  as  opium,  and  yet  are  no 
ways  narcotic.  Confequently  we  ought  to  diftinguilh 
between  the  ftimulating  and  narcotic  qualities  of 
opium. 

Thefe  ftimulating  qualities  fufficiently  refute  the 
notion  of  the  refrigerating  faculty  of  opium,  and 
prove  it  to  be  a  hot  medicine,  though  in  many  cafes 
it  diminifhes  preternatural  heat. 

2.  Opium  confifts  of  five  parts  of  gum,  four  of 
refin,  and  three  of  earth,  not  difiolvable  either  in 
watery  or  fpirituous  menftruums. 

I  difiolved  opium  in  water,  wine,  vinegar,  fpirit 
of  wine  and  brandy,  and  drew  a  tin&ure  from  it  with 
fpirit  of  wine  rectified  with  fait  of  tartar,  keeping 
always  the  proportion  of  one  part  of  opium  to  twelve 
of  the  menftruum,  and  found  («)  that  alcohol  dif- 
folved  four  twelfths  of  opium,  there  remaining  eight, 
of  which  water  difiolved  five,  and  left  three  of 
fasces.  (@)  Water  difiolved  eight  twelfths,  and  of  the 
four  remaining  alcohol  difiolved  one,  leaving  of  ear¬ 
thy  parts  as  above.  The  proportions  indeed  were 
not  always  the  fame,  but  varied  not  much.  Hence 
Water  difiolves  about  three  fourths  of  the  fulphur  of 

opium. 
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opium.  I  found  alfo  ( y)  that  water  diflolves  opium 
as  well  and  as  foon  as  wine,  vinegar,  or  fpirit  of  vi¬ 
negar  ;  only  the  folution  in  water  in  three  or  four 
days  becomes  turbid  and  foon  after  mouldy,  feparat- 
ing  from  it  a  whitifh  fubftance  containing  part  of  the 
difiblved  refin.  (<T)  That  proof  fpirits  diflolve  both 
the  gummy  and  refinous  parts  of  opium.  Hence  there 
being  in  twelve  parts  of  brandy  about  eight  parts  of 
water,  fo  much  water,  wine,  or  vinegar  is  a  fufficient 
menftruum  for  one  part  of  opium.  But  though  I 
tried  this  proportion  of  eight  to  one,  and  it  anfwered, 
yet  becaufe  twelve  to  one  completed  the  folution  fooner 
I  kept  to  it.  For  (t)  water,  wine,  vinegar  and  brandy, 
in  the  proportion  of  twelve  to  one,  took  but  four  or 
five  days  for  the  folution  without  heat,  if  frequently 
fhaken  *,  but  water  in  the  proportion  of  eight  to  one 
took  ten  or  twelve  days.  Alcohol  requires  about  a 
month.  And  (£)  the  refiduum  of  a  folution  of  opium 
in  cold  water  contains  nothing  which  boiling  water 
can  extra#.  Suppofing  therefore  that  the  refin  of 
opium  is  as  good  or  as  much  wanted  as  the  gum,  or 
the  mucilaginous  part,  brandy  is  certainly  the  beft 
menftruum. 

3.  The  gum  of  opium  has  the  fame  tafte  and  fmell 
with  the  juice  *,  but  the  refin  has  no  tafte,  and  fmells 
rather  mufty  than  of  opium.  The  remainder  of  the 
folution  of  opium  in  water  is  condemned  in  the 
Col.  Chym.  Leid.  as  void  of  any  anodyne  quality,  and 
occafioning  great  diforders  (a).  But  the  extra#  with 
water  mixed  with  fome  aromatics  is  commended  by 
the  fame  author  as  an  innocent  and  excellent  ano¬ 
dyne  (b).  The  refin  is  by  Dr.  Jones,  &c.  charged 
with  all  the  ill  effe#s  of  opium,  but  they  fhould  have 

(a)  Mafia  tenax  inftar  picis  omnis  fere  odoris  &  faporis  expers ; 
quse  poftea  in  fpiritu  vini  tin&uram  fuam  deponit ;  at  nullius 
fere  ufus  nifi  in  externis  eft.  Fasces  eodem  reftantes  interno  mag- 
nas  anxietates  circa  prsecorbia  efficere  folent,  fine  ullo  doloris  le- 
vamine.  c.  310. 

(b)  Eft  a'nodynum  optimum,  quod  nunquam  anxietates  circa 
prsecordia,  neque  obftru&iones  uteri,  neque  phantafias  conciliat. 

given 
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given  more  convincing  evidences  of  the  mifchief  it 
does.  *  j  '• 

The  foluticn  of  opium  in  water  has  all  the  good 
qualities  of  the  juice,  and  operates  in  as  fmall  a  dofe, 
yet  opium  in  fubftance  is  fometimes  preferable  to  it  * 
if  half  of  the  fulphur  of  opium  only  is  refin,  one  half 
of  it  is  in  all  the  aqueous  folutions  and  extradls ;  a 
few  grains  of  the  mo  ft  adhefive  refill,  if  not  otherwife 
hurtful,  cannot  do  much  prejudice,  much  lefs  the  third 
or  fourth  part  of  a  grain.  The  refin  of  aloes  has 
ufually  been  blamed  for  its  violent  irritation,  but 
fome  endeavours  have  of  late  been  made  to  prove  it 
not  only  falutary,  but  the  beft  corredter  of  the  acri¬ 
mony  of  the  gum.  As  this  might  pofiibly  be  the 
cafe  with  opium,  I  made  trial  of  a  tindlure  drawn 
with  alcohol  from  the  extradl  made  with  water  ;  it 
tailed  ftrongly  of  opium,  and  in  the  quantity  of  twen¬ 
ty-five  drops  proved  fomniferous,  but  without  any 
bad  effiedts.  The  balfamum  anodynum  of  Bates  proved 
anodyne  internally  as  well  as  externally,  although 
extracted  with  a  redtified  fpirit.  Crude  opium  may 
be  in  fome  cafes  preferable  to  the  folution,  either  as  it 
does  not  fo  foon  diflolve,  or  on  account  of  fome  fin- 
gularity  in  the  conftitution.  Hence  I  infer  that  the 
narcotic  virtue  of  opium  does  not  depend  on  its  va- 
porofum  fulphur  (a),  nor  on  its  fulphur  crafium  ad- 
modum  rarefcibile,  akin  to  that  of  faffron,  caftor., 
&c.  (b).  Few  vegetable  fubftances  have  lefs  fulphur 

(a)  Frid.  Hoffmannus  de  opiat.  p.  15 1. 

(b)  Geoffr.  M.  M.  tom.  2.  p.693,  Sc  701.  Sulphur  craffum 
quod  in  opio  deprehenditur  ad  mod  um  rarefcibile  eft,  ut  liquet  ex 
opii  diftillationibus,  vehementi  odore  onii  refperfis :  Sc  ab  hoc 
fulphure  condenfato,  Sc  fummse  raritatis  capaci  ejus  virtutem  pen- 
dere  exiffimo.  (Geoff,  p  639,  693.)  Quaaret  aliquis  quaenam  Tint 
principia  quibus  opium  hanc  inlignem  fanguinis  diffolutionem  & 
expanfiotiem  excitare  valeat  ?  Cui  refpondeo,  opium  falibus  turn 
acido,  turn  alcaii  urinofo,  &  fulphure  craffo  plurimum  conden¬ 
fato,  fed  fummse  di viflbilitatis  &  expanlionis  capaci  componi. 
At  vero  non  tam  a  falibus  quam  a  fulphure,  ejus  vim  foporife* 
ram  pendere  exiftimo ;  quandcquidem  obfervamus  corpora  fimi It 
fulphure  turgida,  ut  fun*  Crocus,  nux  mofchata,  Caftoreum,  Sec. 
in  foporem  inducere.  Id.  p.  701. 
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than  faffron  (a);  It  yields  all  to  water,  nothing  to 
oil.  And  it  might  be  added  that  caftor  and  aromatic9 
are  reckoned  correctors  of  opium. 

4.  Though  opium  is  rather  alcalefcent  than  acef- 
cent,  yet  it  is  not  an  alcali.  For  (*)  fpirit  of  vinegar, 
of  hardhorn,  of  vitriol,  and  oil  of  tartar,  dropt  fe- 
parately  into  a  folution  of  opium  in  water  in  different 
glafles,  caufed  no  ebullition  or  effervefcence  ;  the  acids 
only  diluted  the  folution ;  but  the  alcali  turned  it 
milky,  the  mixture  foon  feparating  into  two  parts  ; 
below  it  was  clear  and  tranfparent  as  before,  and  the 
milky  part  gathered  above  like  a  thick  cream.  The 
folution  with  the  oil  of  tartar  in  it  fmelt  fomewhat 
urinous.  The  cream  feparated  by  filtration  and  dried, 
melted  and  flamed  with  heat,  and  diffolved  in  alco¬ 
hol,  but  not  in  water,  and  confequently  was  part  of 
the  fulphur  of  opium.  To  be  more  certain  of  this, 
I  dropt  oil  of  tartar  and  fpirit  of  hartfliorn  in  fepa- 
rate  portions  of  a  folution  in  water  of  the  refiduum, 
after  extracting  the  refin  with  alcohol,  but  neither  of 
them  caufed  any  feparation  or  precipitation. 

(0)  A  folution  of  opium  in  water  made  no  change 
in  an  infufion  of  violets,  or  tinCture  of  faffron  in  water. 
A  piece  of  blue  paper  thoroughly  wetted  with  it,  be¬ 
came,  when  dry,  of  a  faded  blue  colour,  rather  green- 
ifh  than  reddifh.  It  turned  folution  of  turnfol  in  wa¬ 
ter  of  a  bright  red  colour,  and  dried  in  a  glafe,  con¬ 
tinued  a  bright  red.  A  folution  of  opium  turned 
a  folution  of  corrofive  fublimate  milky,  and  curdled 
it.  Upon  the  whole,  the  folution  of  opium  gave 
more  appearances  of  an  alkali  than  of  an  acid,  con¬ 
trary  to  the  account  given  by  Mr.  Geoffroy  (b). 

(a)  Oleum  efientiale  croci  nullibi  extare  legimus,  Zwelf.  Ph* 
Reg.  704.  Crocus  analyfi  chymica  perparum  olei  dat.  Geoffroy. 
M.  M.  tom.  2.  p.  284.  _ 

(b)  Quod  acid  us  fal  etiam  in  opio  reperiatur,  &  quidem  potens, 
probatur  turn  per  analyfin  ;  turn  etiam  fi  folutio  opii  in  helio- 
tropii  tintturam  affundatur  ;  colorem  enim  rubrum  igneum  huic 
tinftur*  conciliat.  Geoff.  M.  M.  tom.  2.  p.  692- 
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( y )  The  experiments  a  and  /3  were  tried  with  opi¬ 
um  collected  here,  and  likewife  with  the  foltttions  of 
common  opium  in  feveral  menftruums,  with  the  fame 
event,  except  where  the  menftruum  made  a  dif¬ 
ference. 

(<T)  Oil  of  tartar  dropt  on  crude  opium,  gave  no 
ebullition  or  effervefcence,  and  became  whitiih.  when 
dried,  fuelling  fomewhat  urinous. 

({)  Blue  vitriol  turned  a  folution  of  opium  milky, 
but  the  milkinefs  fubfiding  the  upper  part  grew  tranf- 
parent  and  of  a  beautiful  green  colour.  Green  and 
white  vitriol  turned  it  black,  but  made  no  change 
with  a  tincture  of  the  heterogeneous  fubftances  which 
covered  the  opium.  From  thefe  experiments  it  ap¬ 
pears,  i ft,  that  the  eflential  fait  of  opium  is  ammo- 
niacal  *,  2dly,  that  opium  contains  a  very  fmall  pro¬ 
portion  of  an  acid  ;  3dly,  that  it  is  aftringent,  or 
makes  the  fame  change  on  chalybeats  which  vegetable 
aftringents  do. 

In  the  fifth  place,  the  moft  adive  principles  of 
opium  are  very  fixed ;  for  it  keeps  well,  and  when 
forty  years  old  remains  hard,  folid,  and  retains  its 
tafte.  One  dram  of  frefh  and  pretty  foft  opium,  kept 
in  the  heat  of  boiling  water  for  five  hours,  fcarcely 
loft  one  grain  and  an  half.  Eight  ounces  of  opium 
were  fermented  and  diftilled  *,  the  firft  four  ounces 
which  came  over  were  hot  to  the  tafte,  and  had  a 
flavour  different  from  that  of  opium  *,  the  fecond  four 
ounces  were  much  weaker,  and  the  laft  four  almoft 
taftelefs.  Upon  redification  of  the  two  firft  liquors, 
three  ounces  of  a  weak  fpirit,  not  proof,  were  ob¬ 
tained.  The  refinous  refiduum  which  remained  was 
full  as  much  as  if  it  had  not  been  fermented,  and 
retained  a  little  of  the  fmell  of  opium,  but  the  ex- 
trad:  had  nothing  of  it.  Hence,  i.  opium  is  not  the 
worfe  for  keeping.  2.  The  pradice  of  toafting  opium 
in  order  to  corred  it  by  divefting  it  of  its  narcotic 
part  is  of  no  fervice.  Wedelius  fays,  if  you  fepa- 
rate  the  narcotic  fulphur  of  opium,  you  feparate 
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its  virtues  (a),  3.  Opium  affords  little  or  nothing  by 

diftillation. 

In  the  fixth  place,  opium  yields  upon  a  chemical 
analyfis  phlegm,  urinous  fpirit,  oil,  a  volatile  and  a 
fixed  fait,  and  fome  earth  •,  but  little  of  the  virtues  of 
opium  can  be  inveftigated  or  explained  from  its  ana- 
Jyfis,  fince  fimples  as  different  as  poffible  as  to  their 
effedfcs  afford  the  fame  principles  on  diftillation,  as 
Mr.  Homberg  has  fliewn  in  the  analylis  of  deadly 
nightfhade  and  cabbage  (b).  Yet  fince  feveral  pre¬ 
tend  to  account  for  the  effe&s  of  opium  from  its  ana- 
lyfis  (c),  the  procefs  was  repeated  three  times.  Six¬ 
teen  ounces  of  opium  diftilled  in  a  retort  with  a  gra¬ 
dual  fandheat,  gave  (#)  of  foetid  phlegm  one  ounce 
«and  two  drams,  which  neither  effervefced  with  fpirit 
of  vitriol  or  oil  of  tartar,  nor  changed  the  colour  of  fy- 
rup  of  violets,  but  turned  tincture  of  turnfole  into  a 
bright  red ;  it  alfo  whitened  and  precipitated  a  folu- 
tion  of  fublimate. 

(<3)  Of  fpirit  four  ounces  and  two  drams,  and  of 
oil  two  ounces.  The  fpirit  was  foetid  and  acrid,  and 
fermented  greatly  with  fpirit  of  vitriol ;  the  oil  was 
black  and  light,  partly  thick  and  partly  thin. 

(y)  A  volatile  fait  adhering  to  the  neck  of  the  re¬ 
tort  about  four  grains. 

(<J)  Of  caput  mortuum  fix  ounces.  Two  ounces 
three  drams  and  fifty  fix  grains  were  loft  in  the  ope¬ 
ration. 

The  method  of  eftimating  the  volatile  fait  con¬ 
tained  in  this  fpirit,  was  by  comparing  it’s  ftrength 


(a)  Mirum  eft  quod  authores  nonnulli  Iiberari  opium  contendant 
a  fulphure  fuo  narcotico,  cum  tamcn  illam  ipi'am  intendant,  quas- 
rantque  &  expectant  virtutem  ex  opio.  Non  caftrandum  eft  opium 
virtute  narcotica,  non  fulphur  narcoticum  feparandum  ;  alias  eva- 
nidum  fiet,  &  nullarum  virtutum  ;  fed  heterogenea  funt  femo- 
venda.  Wedel.  Opiol.  p.  54. 

(b)  Vid.  Homb.  in  M.  Acad.  R.  1701. 

(c)  Vid.  Wedel.  Opiol.  1.  1.  f.  1.  c.  9.  Pitcairnii  Dili,  de  circul. 
fang.  p.  134.  Geoffr.  M.  M.  2.  632. 
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in  faturating  fpirit  of  vitriol  with  fait  of  hartfhorn, 
whence  it  appeared  to  contain  one  hundred  and  four¬ 
teen  grains  of  fait,  fo  that  the  fixteen  ounces  of  opium 
yielded  one  dram,  fifty-eight  grains  of  volatile  fait, 
and  confequently  one  grain  from  fixty-fix  grains  of 
opium.  Hence,  and  from  No.  4  and  5,  it  appears 
that  the  virtues  of  opium  do  not  depend  on  it’s  vo- 
latile  fait,  or  fpirituous  parts  coagulating  the  blood* 
as  fpirit  of  urine  does  fpirit  of  wine  (a). 

The  caput  mortuum  by  repeated  calcinations  was 
reduced  to  four  drams,  forty  nine  grains,  and  after 
the  fait  was  extracted  by  boiling  water,  and  the  re¬ 
mainder  dried,  the  earth  weighed  two  drams,  fifty 
one  grains.  The  lixivium  had  a  faline  tafte,  and  nei¬ 
ther  effervefced  with  fpirit  of  vitriol  or  oil  of  tartar 
p.  d.  nor  made  any  change  in  fyrup  of  violets, 
tin&ure  of  turnfole,  or  folution  of  fublimate.  Upon 
evaporation,  fmall  prifmatic  crystals,  neither  alkaline 
nor  acid,  were  obtained.  The  earth  calcined  for  three 
hours  loft  about  fix  grains,  and  being  wafhed  and 
dried  loft  twenty  grains  more.  The  remainder  of  the 
lixivium  being  evaporated  gave  about  ten  grains  of 
a  fait  fomething  whiter  than  the  former,  and  not  at 
all  alkaline :  fo  of  the  calcined  caput  mortuum  water 
extra&ed  two  drams,  eighteen  grains,  which  with  the 
fix  grains  loft  in  the  laft  calcination,  fubftracfted  from 
four  drams  forty  nine  grains,  gives  two  drams  twen¬ 
ty  five  grains  as  the  quantity  of  earth  contained  in  a 
pound  of  opium.  The  quantity  of  fait  is  not  equal 
to  the  fubftance  diffolved  in  the  water,  becaufe  part 
of  the  lixivium  was  employed  otherwife. 

The  proportions  and  quality  of  the  fait  and  earth 
were  much  the  fame  in  all  the  three  analyfes,  except 
that  in  the  fecond  there  were  obtained  fome  fmall  prif¬ 
matic  vellowifh  cryftals,  which  appeared  to  be  a  true 
fixed  alkali  upon  experiment.  The  paper  grew  moift 
in  which  it  was  kept,  but  it  does  not  run  per  deli- 
quium,  to  account  for  which  requires  fome  experi¬ 
ments.  In  the  firft  analyfis  the  fire  was  {lowly  in- 

fa)  Vide  Hoffm.  Dili.  de  opiat.  143. 
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creafed,  in  the  fecond  the  heat  was  railed  as  faft  as 
pofiible  ;  in  the  third  analyfis ,  the  retort  was  kept  in 
a  boiling  bath  for  a  day,  and  then  placed  in  a  fand- 
heat.  The  water  obtained  by  the  laft  procefs  was  al- 
moft  taftelefs,  fmelt  more  of  opium,  and  was  lefs  em- 
pyreumatic  than  that  obtained  by  the  firft  •,  it  pre¬ 
cipitated  a  folution  of  fublimate,  made  no  change 
in  fyrup  of  violets,  but  reddened  tin&ure  of  turnfole. 
Hence  opium  contains  but  little  acid,  or  a  very  weak 
acid,  though  Mr.  Geoffroy  is  of  another  opinion. 

A  pound  of  opium  yielded,  according  to  Dr.  Pit¬ 
cairn,  forty  five  drams  of  fpirit,  ten  drams  of  oil, 
(0)  fixty  two  drams  of  caput  mortuum,  and  ten 
drams  were  loft  in  the  diftiliation  (0).  According  to 
M.  Geoffroy,  forty  nine  drams  of  fpirit,  nine  drams 
of  oil  (0),  fixty  two  drams  of  caput  mortuum  •,  loft 
feven  drams,  0,  and  the  caput  mortuum  calcined  to 
eight  drams  twenty  five  grains,  yielded  two  drams 
twenty  eight  grains  of  an  alkaline  fixed  fait,  0,  confe- 
quently  there  remained  fix  drams,  fix  grains  of  earth,  0, 
but  by  our  proceffes,  forty  twro  drams,  fix  grains  of 
phlegm,  one  dram  fifty  eight  grains  of  volatile  fait, 
fixteen  drams  of  oil,  two  drams  eighteen  grains  of 
fixed  fait,  twro  drams  twenty  five  grains  of  earth, 
and  there  evaporated  in  the  diftiliation,  perhaps  of 
air,  nineteen  drams  fifty  fix  grains,  and  confumed  in 
calcination  of  oil,  &c.  forty  three  drams  feventeen 
grains. 

In  the  feventh  place,  the  effects  of  opium  on  other 
animals  are  not  much  different  from  its  effe&s  on  men, 
for  it  is  to  feme  of  them  at  leaft,  hurtful,  innocent  or 
poifonous,  according  to  the  dofe. 

In  the  evening  (<*)  a  ftrong  frog  was  put  into  a 
pot  of  water  wherein  a  fmall  quantity  of  opium  had 
been  difiblved  ;  it  foon  appeared  to  be  uneafy,  but 
in  a  fhort  time  made  very  little  motion,  and  in  the 
morning  was  dead  and  much  fwelled. 

f0)  A  few  drops  of  a  folution  of  opium  were  con¬ 
veyed  into  a  frog’s  ftomach  by  a  glafs  tube,  and  the 
hinder  loot  cf  the  animal  was  fo  placed  before  a  mi- 
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crofcope  as  to  have  a  dijftiruSfc  view  of  the  circulation  of 
the  blood  in  the  membrane  betwixt  the  toes.  No 
alteration  was  perceived  in  the  blood,  as  to  it’s  con- 
fiftence,  colour  of  the  ferum,  magnitude,  figure,  or 
colour  of  the  red  globules,  but  it’s  velocity  was  fur- 
prifingly  diminifhed.  In  about  half  an  hour  it  re¬ 
gained  it’s  common  celerity,  and  the  frog  it’s  vigour. 
Upon  giving  the  frog  a  fecond  dofe,  the  blood  moved 
flower  than  it  did  the  firft  time,  and  it’s  velocity  gra¬ 
dually  decreafing,  ftagnated  firft  in  the  fmaller  then 
in  the  larger  veflels,  and  in  a  quarter  of  an  hour  the 
frog  expired.  It  is  worthy  of  remark,  that  notwith- 
ftanding  the  diminution  of  the  velocity  of  the  blood, 
the  pulfe  was  not  lefs  frequent,  and  that  even  when 
the  circulation  ftopt  in  the  foot,  the  pulfe  remained 
vifible  by  an  undulatory  motion.  Upon  opening  the 
frog,  it’s  ftomach  was  found  full  of  a  clear  mucus 
tinged  with  the  opium,  every  thing  elfe  feemed  per¬ 
fectly  natural.  This  experiment  was  repeated  feveral 
times  with  the  fame  appearances. 

(y)  Half  an  ounce  of  opium  diflolved  in  four  oun¬ 
ces  of  water,  filtrated  and  warmed,  was  injected  at 
three  times  into  the  crural  vein  of  an  old  dog  of 
forty  two  pound  weight  •,  fifteen  drams  were  fiowly 
injected  at  firft  without  any  obfervable  effect ;  an 
hour  after,  eight  more  were  alfo  flowly  thrown  in, 
and  immediately  the  dog  was  feized  with  ftrong  con- 
vulfions,  the  pulfe  grew  frequent  and  fmall,  and  after 
fome  time  he  foamed  at  the  mouth  *,  about  an  hour 
after  nine  drams  more  were  thrown  in  ;  upon  which 
the  pulfe  became  full  and  flow,  and  in  a  minute  or 
fo  the  dog  expired.  On  opening  his  thorax  his  lungs 
were  found  found,  but  very  fmall  and  white  without 
any  blood  in  them.  The  heart  was  big,  and  all  it’s 
great  veflels  diftended  with  blood.  In  this  ftate  they 
continued  till  next  day,  when,  on  opening  them,  clot¬ 
ted  blood  run  out  from  the  right  ventricle,  and  vena 
cava,  the  blood  in  the  left  ventricle  and  aorta  being 
much  more  coagulated.  But  nothing  was  obferved 
preternatural  in  the  brain  or  abdomen. 

‘  1’  3  '  .W  A 

v 

t  1 


150  MEDICAL  ESSAYS 

(i)  A  dog  of  about  fifteen  pound  weight  had  two 
drams  of  opium  given  him  wrapt  up  in  a  crum  of 
new  bread,  which  he  fwallowed  immediately.  No 
alteration  was  perceived  in  an  hour,  but  next  day 
he  had  loft  the  ufe  of  his  limbs,  and  would  neither 
eat  nor  drink.  In  this  ftate  he  continued  four  days, 
and  then  recovered.  The  fame  quantity  of  opium  dift 
folved  in  boiling  water  had  more  fudden  and  more 
fatal  effeds  on  the  dog  mentioned  by  Dr.  Mead,  in 
his  eflay  of  opium. 

In  the  eighth  place,  opium  .  externally  applied  is 
difcutiefit,  anodyne  and  foporiferous ;  and  has  almoft 
the  fame  effeds  as  when  taken  inwardly.  One  of 
the  inconveniences  following  the  immoderate  appli¬ 
cation  of  opium,  mandragora  and  hyofcyamus,  for 
pains  of  the  eyes,  taken  notice  of  by  Galen  (a),  is  the 
mydriafis,  or  a  preternatural  dilatation  of  the  pupil. 
Mr.  Ray  gives  a  notable  inftance  of  this  kind  *,  a  wo¬ 
man  having  applied  part  of  a  leaf  of  the  deadly  night- 
fhade  (b)  to  a  cancerous  ulcer  a  little  below  her  eyes, 
in  a  night’s  time  the  uvea  loft  entirely  it’s  mufcular 
force,  and  was  fo  relaxed  that  the  pupil,  in  the 
cleared  light,  remained  four  times  bigger  than  that  of 
the  other  eye.  But  on  removing  the  leaf,  the  tunica 
uvea  recovered  it?s  former  tone  by  degrees  (c). 

Opium  externally  applied  gives  eafe  in  fundry  pains. 
But  that  it  can  make  any  part  infenfible  of  pain  is  not 
fo  evident.  Wedelius  declares  he  could  never  ob- 
ferve  any  fuch  efifed  ( d). 

(*)  Nor  did  I  perceive  that  applied  by  way  of 
plaifter,  it  either  ftupified  or  inflamed  the  part.  (/3)  The 
folution  of  it  applied  to  fuperficial  wounds  proves  al~ 

(a)  Solarium  lethale.  Park. 

(b)  Method,  med.  1.  3.  c.  2.  x 

(c)  Et  ne  quis  cafui  imputet,  tribus  diftinftis  vicibus  in  fe  ipfa 
experta  eft  me  quoque  tunc  temporis  forte  fortuna  praefente  &  fpec- 
tarite  ;  chirurgusqui  cancrum  eradicaverat,  &  ulcus  fanaverat  folii 
particulam  loco  impofuit  ad  humores  repellendos ;  verum  ad  fymp- 
toma  praedidum  eandem  removere  coa&us  fuit.  R.  H.  p.  680. 

(d)  Nos  nunquam  ftuporem  partis  ab  impofitione  opiatorum  ob- 
fjsrvarp  potuimus.  Opicl.  1.  2.  §  3.  c.  1. 
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ways  hot  and  irritating.  Hence  it  appears  that  opium 
externally  applied  is  not  narcotic,  and  that  narcotics 
may  impair  the  tone  of  the  mufcles,  and  caufe  for  a  time 
apalfie  about  the  place  to  which  they  are  applied. 

In  the  ninth  place,  opium  rather  coagulates  than 
attenuates  the  blood.  A  folution  of  it  mixed  with 
milk  at  firft  makes  no  alteration,  but  after  fome  days 
a  white  grumous  part  fublides,  a  cream  fwims  a-top, 
and  the  liquor  between  grows  clear  and  of  the  colour 
of  the  folution.  The  folution  turns  the  ferum  of  the 
blood  more  thick  and  whitifh  ;  it  has  the  fame  effect 
on  blood  frefh  drawn,  and  always  precipitates  a  whi¬ 
tifh  coagulum.  Sydenham’s  laudanum  made  the 
blood  from  a  vein  appear  more  crimfon-coloured,  but 
next  day  it  was  darker  ;  there  was  a  greyifh  precipita¬ 
tion,  and  the  upper  part  was  not  coagulated,  perhaps 
becaufe  fhaken  and  diluted  by  an  incoagulable  liquid. 
Thefe  trials  agree  with  Dr.  Freind’s  experiments  (a), 
and  favour  what  is  affirmed  by  fome  authors,  that  the 
blood  has  been  found  congealed  or  froze,  as  they  ex- 
prefs  it,  about  the  heart  of  fuch  as  have  been  killed  by 
opium  (b).  There  was  grumous  blood  in  the  upper 
part  of  the  brain  of  the  dog  which  Dr.  Mead  (c) 
mentions. 

In  the  tenth  place,  ufe  makes  that  quantity  of  opium 
fafe,  and  even  beneficial,  which  would  otherwife  prove 
poifonous.  Daily  experience  confirms  this,  and  they 
that  habituate  themfelves  to  opium  find  it  as  neceffary 
as  fjMritUous  liquors  to  tipplers.  A  few  grains  will 
deftroy  a  perfon  unaccuftomed  to  it,  but  fome  difor- 
ders,  as  madnefs,  enervate  its  force.  A  much  {mailer 
quantity  than  even  the  ufual  dofe  may  prove  mortal. 
A  corpulent  woman  forty  years  of  age  after  having 
been  liberally  blooded  one  day  took  the  next  by  mif- 
take  about  one  third  of  the  following  mixture,  which 
fhe  had  generally  applied  as  a  liniment  for  the  piles. 
Myrrhae  drach.  ii.  opii  drach.  i.  ol.  roficodt.  unc.  fern. 

(a)  Emmen.  c.  14. 

(b)  V.  Wedel.  Opiol.  .1  1.  §  i .  c.  5. 

'  (c)  Mech,  account  poif.  p.  152. 
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In  about  three  quarters  of  an  hour  the  mufcles  were 
fp  paralytic  that  fhe  could  fwallow  nothing,  her  face 
Was  pale,  fhe  could  notfpeak,  and  appeared  like  one 
very  drunk,  her  pulfe  was  large,  equal,  and  not  very 
frequent,  at  length  it  funk,  intermitted,  and  fhe  died 
without  any  convulfions.  On  the  other  hand,  among 
the  eaftern  nations,  a  dram  of  opium  is  but  a  mode^ 
rate  dofe  ;  Garcias  knew  one  who  every  day  took  ten 
drams,  and  though  he  always  appeared  ffcupid  and 
fleepy,  yet  he  difputed  very  readily  and  learnedly  on 
any  fubjedfc  (a).  And  it  is  remarkable,  that  notwith- 
ftanding  this  exceflive  ufe  of  opium,  the  Turks  are 
generally  long  lived  (b). 

In  the  eleventh  place,  the  adion  of  opium  is  very 
analogous  to  that  of  wine  or  vinous  fpirits.  For  i ft 
wine  is  the  beft  remedy  for  the  inconveniencies  follow¬ 
ing  on  the  difufe  of  opium.  Acofta  gives  a  memora¬ 
ble  inftance  of  this ;  and  Profper  Alpinus’s  obferva- 
tions  among  the  Egyptians  confirm  it  (c). 

2dly.  Both  the  good  and  ill  effeds  of  opium  differ 
little  from  thofe  of  wine.  W edelius  may  be  confulted 
on  this  head,  and  Mr.  Geoffrpy  in  his  Materia  Me- 
dica.  Angelus  Sala  obferves,  that  the  abufe  of  wine 
is  proved  by  the  teftimony  of  all  authors,  and  expe¬ 
rience  itfelf,  to  produce,  in  the  procefs  of  time,  the 
phrenfy,  lethargy,  palfy,  and  other  terrible  fymptoms, 
as  well  as  opium  (d).  Vinous  fpirits  applied  exter¬ 
nally,  remove  in  an  inftant  the  pain  of  burnings,  if 
the  cuticle  be  not  feparated.  And  3dly,  vinegar  is 
as  much  an  antidote  to  opium,  as  it  is  to  wine  j  no 

(a)  Et  licet  flupid us  #  dormitabundus  Temper  videretur,  aptiffime 
tamen  &  dodliffime  de  omnibus  difputabat.  1.  c. 

(b)  Vide  Bellon.  lib.  3.  obf.  14,  i£. 

(c)  Animi  fiquidem  deliquio  faftidiofiflimo  ipfi  tentantur,  nullo- 

que  auxilio  fic  tuto  liberantur,  quam  rurfus  opium  devorantes - 

multos  ab  hac  Tervitute  liberatos  vidi,  fi  in  hora,  qua  foliti  funt 
jpfum  capere,  largius  ex  vino  Cretico,  pipere  atque  aliis  aromatibps 
alterato  potent.  Med.  JEg.  1.  4.  c.  1. 

(d)  Secundum  omnes  authores,  atque  ipTam  experientiam,  abufw 
phreneTin,  maniam,  rabiem,  furorem,  ftupiditatem,  lethargiam, 
paralyfin/aliiToue  deteftandos  efFedtus  temporis  fucceffione  parit  non 
l»inus  quam  opium.  Opiol.  c.  3.  p.  531. 
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wonder  then  that  Platerus  (a)  fhould  affirm  wine  to  be 
a  real  narcotic,  and  Sydenham  (b)  that  opium  is  the 
mod:  excellent  cordial  in  nature.  Hence  wine  cannot 
be  faid  to  corred  opium,  nor  can  opium  be  faid  to 
ad  by  rarifying  the  blood,  fince  fpirits  which  coagu¬ 
late  it,  produce  much  the  fame  effed. 

In  the  twelfth  place,  the  virtues  of  opium  internally 
taken  depend  chiefly  on  it’s  adion  or  influence  on  the 
ftomach.  I  have  often  obferved  a  violent  tenefmus 
removed  in  a  moment  by  a  few  drops  of  liquid  lau¬ 
danum,  vomiting  ftopt,  paineafed,  and  fleep  procured 
the  fame  way,  and  almoft  as  foon.  There  are  many 
inftances  (c)  of  terrible  fymptoms,  and  death  itfelf 
caufed  by  narcotics  before  they  went  out  of  the  fto¬ 
mach,  and  without  inflaming  it  or  undergoing  any  vi- 
fible  change  in  it,  far  lefs  vitiating  the  mafs  of  blood ; 
and  alfo  of  the  fame  fymptoms  being  removed,  and 
death  prevented  by  vomiting. 

Several  other  praecognita  might  be  here  infilled  on, 
as  that  ift,  in  pain  there  is  a  preternatural  contradion 
of  the  fenfile  fibres,  and  in  fleep  a  relaxation  of  the 
organs  of  fenfation  and  voluntary  motion.  2.  The 
moft  inconfiderable  or  minute  mechanical  impulfe  on 
the  nerves,  or  unufual  impreffion  on  the  mind,  may 
be  the  caufe  of  the  greateft  changes  in  the  animal 
osconomy.  3.  The  virtues  of  many  medicines  de¬ 
pend  folely  on  their  adion  on  the  nerves,  or  nervous 
fibres.  4.  The  fame  force  or  impreffion  on  the  nerves 
of  one  part  has  very  different  effeds  from  what  it  has 
on  the  nerves  of  another,  and  often  at  one  time  from 
what  it  has  at  another  time  on  the  fame  part,  e.  g. 
afarum  in  the  nofe  and  in  the  ftomach,  tobacco  at  firft 
and  after  it  is  habitually  ufed.  5.  This  adion  on  the 
nerves  being  many  times  no  otherwife  difcoverable 
than  by  its  confequences,  the  primary  and  fecondary 
effeds  of  medicines  may  be  and  are  too  often  con- 
.founded.  And,  6.  As  the  primary  effeds  of  a  me¬ 
dicine  have  feveral  fecondary  ones,  fo  the  fame  fim- 

(a)  Queft.Therap.  83.  &  89.  ,  (bj  Sed.  4.  c.  3. 

(c)  Wepfer.  de  cicuta  aquatica. 


pie 


i54  MEDICAL  ESSAYS 

pie  fometimes  differently  affects  the  fame  nerve,  or 
at  leaft  different  nerves  of  the  fame  part,  fo  as  to 
produce  effects  altogether  independent  of  one  another ; 
this  our  tafte  in  many  inftances  can  difcover,  and  the 
tafte  of  opium,  compared  with  that  of  many  other 
narcotics,  fufficiently  evinces  it  to  be  the  cafe  here ; 
that  is,  that  the  ifimulating  qualities  of  opium  have 
very  different  effedts  from  the  narcotic  part ;  and  if 
we  compare  the  effedls  of  wholefome  aromatics  with 
thofe  of  the  rnoft  virulent  narcotics,  we  may  add, 
7.  That  the  ftimulating  or  aromatic  part  of  opium  is 
,  fo  intimately  united  to  the  narcotic,  as  thereby  to  mi¬ 
tigate  it  and  render  it  more  friendly  to  nature,  than 
the  narcotics  which  want  it  are.  I  fhall  conclude  this 
fedtion  with  a  few  inferences  from  the  whole. 

1.  That  the  anodyne  and  hypnotic  virtues  of  opium 
do  not  depend  on  it’s  adlion  on  the  brain  or  on  the 
blood. 

2.  That  it  affedts  firft  and  principally  the  nerves  to 
which  it  is  applied  ;  next  fuch  as  more  immediately 
communicate  with  them  ;  then  thofe  which  ferve  for 
fenfation  and  voluntary  motion  *,  and  laffc  of  all,  by 
confent,  the  whole  nervous  fyftem. 

3.  That  this  impreflion  on  the  nerves  differently  af¬ 
fedts  the  fenforium  commune  and  the  mind,  accord¬ 
ing  to  it’s  degree,  and  the  nature  and  fundlion  of  the 
nerves  primarily  adled  upon. 

44  Thefe  who  take  a  moderate  dofe  of  opium,  ef- 
44  pecially  if  not  long  accuftomed  to  it,  are  fo  tranf- 
44  ported  with  the  pleafing  fenfe  it  induces,  that  they 
44  are,  as  they  oftentimes  exprefs  themfelves,  in  hea- 
46  ven  *,  and  though  they  do  not  always  fleep,  yet 
44  they  enjoy  fo  perfedt  an  indolence  and  quiet,  that 
44  no  happinefs  in  the  world  can  furpafs  the  charms 
44  of  this  agreeable  extafy(a )”  Which  therefore, 
casteris  paribus,  muft  remarkably  promote  a  free  cir¬ 
culation  and  perfpiration,  and  by  removing  impedi- 

{z)  Mead  of  opium,  p.  146. 
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ments  difpofe  to  deep  (a).  But  if  the  dofe  be  immo¬ 
derate,  and  the  impreffion  exceeds  the  bounds  pre- 
fcribed  by  nature*  as  in  drunkennefs,  thefe  tranfports 
of  joy  degenerate  into  ridiculous  mirth,  delirioufnefs, 
&c.  or  end  in  profound  deep,  lethargy,  &c.  or  a  pal- 
fy,  apoplexy  or  hidden  death  finiffi  the  tragedy; 
whereas  the  effects  of  opium  in  the  mouth  and  nofe, 
or  parts  fore  or  excoriated,  &c.  are  very  different,  as 
has  been  formerly  obferved.  The  anodyne  virtue  of 
opium  externally  applied  therefore  cannot  be  the  ef¬ 
fect  of  any  delightful  fenfation  in  the  part *,  pleafure 
may  well  be  the  confequence,  but  it  does  not  appear 
to  be  the  caufe  of  the  removal  of  pain. 

4.  That  the  primary  or  firft  obfervable  effed  of 
the  mechanical  impreffion  of  the  narcotic  part  of  opium 
on  the  nerves  is  the  relaxation  of  their  fibres. 

Now  as  this  relaxation  of  the  nerves,  and  confe- 
quently  of  the  moving  fibres  demonftrates  opium  to  be 
more  than  a  palliative  remedy  in  a  great  many  difea- 
fes  ;  fo  it  is  not  difficult  by  it  to  account  for  its  bad 
as  well  as  good  effe&s  ;  for  by  relaxing  to  certain 
degrees  it  may  prove  anodyne,  -cordial,  diaphoretic, 
hypnotic,  &c.  or  caufe  flagnations,  deliriums,  lethar¬ 
gies,  apoplexies,  death. 

The  mention  of  opium’s  rarifying  the  blood  has 
been  hitherto  purpofely  omitted,  not  only  becaufe  it 
appears  to  have  no  fuch  efFeft,  at  lead:  that  the  ope¬ 
ration  of  opium  cannot  depend  on  it*,  butalfo  becaufe 
were  this  theory  admitted  it  might  lead  into  dangerous 
errors  in  practice,  e.  g.  if  rarefadlion  of  the  blood  be 
admitted  as  the  caufe  of  the  direful  fymptoms  which 
the  abufe  of  opium  fometimes  occafions,  the  remedy 
indicated  would  be  venaefedfcion,  which  fome  authors 
affirm  to  be  death  even  the  day  after  a  narcotic  has 
been  taken ;  and  poffibly  the  woman  whofe  cafe  is 

(a)  Pericharia  corpora  efHcit  leviora,  lastitia  diaftolen  &  fyftolen 
efEcit  faciliores,  moeftitia  difficiliores.  Nihil  magis  reddit  liberam 
perfpirationem  quam  animi  confclatio,  lastitia  moderata  infenfibi- 
liter  evacuat  folum  fuperfluum,  immoderata  fuperfluum  &  utile. 
San£t.  Aphor. 
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mentioned  (no.  io.)  having  been  the  day  before  Jibe- 
rally  blooded  was  one  reafon  of  fo  fmall  a  quantity  of 
opium’s  proving  fuddenly  mortal.  Befides,  if  it 
ratified  the  blood,  how  could  it  be  ufeful  in  haemor¬ 
rhages,  fmall-pox,  &c. 

Opium  does  more  honour  to  medicine  than  any  re¬ 
medy  whatfoever.  What  could  a  phyfician  do  with¬ 
out  it  in  many  difeafes,  as  in  violent  pains,  want  of 
deep,  exceffive  evacuations,  choleras,  dyfenteries, 
diforders  of  the  nerves,  &c.  ?  How  beneficial  is  it  in 
various  fevers,  gravel,  gout,  cough,  confumption,. 
&c.  ?  In  a  word,  though  opium  is  not  a  panacea,  yet 
there  are  few  diflempers  in  which  it  has  not  been 
fometimes  given  with  fuccefs  (a). 

SECT.  IV. 

Opium  is  commonly  given  to  adult  perfons  unac- 
cuftomed  to  it  from  half  a  grain  to  three ;  but,  to 
fuch  as  ufe  to  take  it,  to  four,  five  or  more  grains, 
till  it  produce  the  defired  effedt.  The  ufual  prepara¬ 
tions  are  the  extra#,  tindlure,  Sydenham’s  liquid 
laudanum,  anodyne  balfam,  and  pacific  pills  ;  and  it 
is  the  bafis  of  the  ftorax  pills,  mithridate,  theriaca, . 
diafcordium,  &c. 

With  relation  to  the  dofe,  it  is  fafer  to  give  too 
little  than  too  much  of  opium,  efpecially  feeing  its  ef- 
fedts  appear  fo  foon,  that  the  defedl  can  be  more  ea- 
iily  fupplied  than  the  excefs  remedied.  For  if  too 
much  opium  is  taken,  the  mufcles  become  foon  para¬ 
lytic,  fo  that  nothing  can  be  fwallowed,  and  all  we 
can  do  is  to  endeavour  to  provoke  vomiting  by  tick¬ 
ling  the  throat,  or  by  clyflers  and  cataplafms  of  to¬ 
bacco,  and  fuch  emetic  applications,  and  at  the  fame 
time  to  roufe  nature  by  ftrong  finapifms,  Src.  If  thus 
the  patient  is  enabled  to  take  medicines,  after  empty- 

fa)  Ita  neceflarium  eft  opium  in  hominis  periti  manu  organunj, 
ut  fine  illo  manca  fit  &  claudicet  medicina  ;  qui  vero  eodem  in* 
ftruttus  fuerit,  majora  prsftabit,  quam  quis  ab  uno  remcdio  facile 
fjperaverit.  Sydenham. 
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mg  the  firft  paffages,  diaphoretics  mixed  with  vinegar, 
and  fuch  like  acids,  feldom  fail  to  complete  the 
cure. 

Extradum  opii  or  opium  prasparatum,  off.  is  opium 
diffolved  in  water,  filtred  and  evaporated  to  the  con¬ 
fidence  of  honey  (a).  Our  college  dired  the  fepa- 
ration  of  the  heterogeneous  fubftances,  and  part  of 
the  rofin.  This  extrad,  if  brought  to  the  confidence 
of  opium,  is  about  a  fourth  part  ftronger  than  crude 
opium  itfelf. 

Tindura  opii  or  laudanum  liquidum,  off.  is  a  folu- 
tion  of  one  part  of  crude  opium  in  ten  parts  of  zerry 
filtrated. 

Laudanum  liquidum  Sydenhami,  off.  differs  from 
the  former  in  being  aromatized  with  faffron,  cloves 
and  cinnamon,  which  rather  increafe  than  diminifh  its 
virtues.  The  balfamum  anodynum  Batasi,  off.  is  a 
tindure  of  opium,  faffron,  &c.  in  redified  fpirit  of 
wine,  and  is  an  ufeful  medicine  in  many  cafes,  both 
externally  and  internally  applied.  - 

Pilulae  pacific^,  vulgo  Matthaji,  off.  with  both  the 
hellebores,  gained  great  reputation  abroad  as  well  as 
at  home  (bj.  Bates  fays,  fome  diflike  the  black  hel¬ 
lebore  *,  Quincy  leaves  out  the  white,  and  our  college 
rejeds  both  ;  they  are  both  too  refinous  to  be  eafily 
diffolved  in  the  ftomach.  There  is  a  grain  of  the  ex- 
trad  of  opium  in  about  ten  grains  of  the  pilulae  Mat- 
thasi  Batasanae  &  Edinburgenfes  ;  in  eleven  grains  of 
this  pill  according  to  Quincey’s  difpenfatory ;  and  in 
nine  grains  of  our  pilulae  e  ftyrace. 

It  is  obferved  by  Gefnerus,  Platerus,  &c.  that  the 
mithridate  without  opium  is  not  fudorific.  Tf  this  be 
true  of  this  compofition,  whereof  half  ,an  ounce  does 
not  contain  one  grain  of  opium,  much  more  mud  it 

(a)  Opium  non  codtum  longe  promptius  fomnum  movet,  &  dolo- 
res  mitigat,  quam  fi  diuturna  codtione  vaporabili  fuo  principio  or- 
batum  fuerit.  HofFman,  de  opiat.  p.  128. 

(b)  Magnas  famse  remedium' - .quod,  uti  fiepius  anitnadverti- 

mus,  alvum  folutum  prseftat,  fudorem  efficaciter  movet,  &  nun- 
quam  facile  torporem  gravativum,  ficuti  fibi  relidla  opiata  effti- 
nnt,  poll  fe  relinquit.  HofFman,  opiat.  1 39, 
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be  fo  of  another  framed  after  the  fame  model,  and 
not  otherwife  materially  different,  viz.  the  theriaca 
Andromachi,  of  which  at  lead:  feventy  fix  grains  con¬ 
tain  one  grain  of  this  juice.  The  fame  may  be  faid  of 
the  trypheras,  philoniums,  orvietanums,  and  the  like 
numberlefs  fefquipedalia  antidota,  with  which  authors 
both  ancient  and  modern  too  much  abound. 

To  conclude,  opium  is  an  edged  tool,  and  may  do 
hurt*,  but  it  is  alfo  a  divine  remedy,  and  may  do 
much  good.  A  phyfician  may  be  too  timorous  as 
well  as  too  bold  in  pra&ice,  and  the  fick  oftentimes 
fuffer  the  one  way  as  well  as  the  other.  As  therefore 
I  fee  no  reafon  abfolutely  to  condemn  the  giving  of 
opium  to  infants,  to  weak,  plethoric,  or  aged  per- 
fons,  to  pregnant  women  or  in  malignant  difeafes  *,  fo 
on  the  other  hand,  if  removing  pain,  procuring  deep, 
checking  evacuations,  preventing  a  falutary  haemor¬ 
rhage,  or  the  like,  be  dangerous  or  unfafe  *,  he  mud 
either  be  ignorant  of  the  methodus  medendi,  or  of 
the  nature  of  opium,  who  in  fuch  cafes  rafhly  pre- 
fcribes  it.  1 

Method  of  preparing  an  extract  and  fyrup  of  pop¬ 
pies,  by  Mr.  Thomas  Arnot,  Surgeon  in 

Cowpar.  Vol.  5.,  art.  11. 

% 
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TH  E  extradl  of  Britifh  poppies  is  in  fome  cafes 
preferable  to  the  opium  brought  from  Turky. 
In  order  to  obtain  it  to  the  greated  advantage  the 
culture  and  management  of  the  poppies  are  to  be  ta¬ 
ken  care  of.  Chufe  the  riped  and  whited  feed  of  the 
•great  fingle  flowered  Turky  poppy,  fow  it  in  March 
very  thin  and  fuperficially  in  drills  at  two  feet  didance 
each.  The  foil  fhould  be  rich  and  frefh,  for  by  con¬ 
tinuing  the  poppies  feveral  years  on  the  fame  ground, 
they  degenerate.  As  the  young  plants  fpring  up,  all 
but  the  mod  thriving  are  to  be  taken  away.  When 
the  heads  of  thefe  are  come  to  their  full  growth,  but 
before  they  are  ripe,  chufe  a  calm,  warm,  funfhine  day 

1  to 
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to  cut  off  fuch  as  are  full-grown,  at  an  inch  from  the 
top  of  the  ftalk,  going  backwards  along  the  rows  to 
fave  the  milky  liquor  which  rifes  to  the  cut  part, 
from  being  fpilt  by  your  clothes.  Let  all  the  heads 
lie  in  a  bafket  till  the  liquor  which  runs  out  of  them 
thickens,  and  is  thereby  faved.  Two  or  three  days 
after  lop  off  fuch  other  heads  as  are  large  enough,  and 
at  the  fame  time  cut  off  pieces  of  three  inches  length 
from  the  ftalks  of  thofe  formerly  cut.  This  lopping 
and  cutting  is  to  be  repeated  till  no  more  juice  rifes  in 
the  ftalks.  After  the  heads  and  ftalks  are  dried,  cut 
and  bruife  them,  and  infufe  them  in  hot  water  for 
fome  hours ;  then  boil  them  for  four  hours  ;  ftrongly 
exprefs  the  liquor,  and  after  it  has  ftood  fome  days  to 
fubfide,  clarify  it  with  whites  of  eggs  and  evaporate  it 
to  the  confiftence  of  honey  or  of  an  extract.  Out  of 
five  or  fix  pounds  of  dried  heads  and  cuttings,  I  have 
had  a  pound  of  extrad.  This  muft  be  given  in  double 
the  quantity  of  Turky  opium  to  anfwer  the  fame  in¬ 
tentions  ;  which  it  effects,  without  inclining  patients  to 
deliriums  or  occafioning  a  naufea  and  giddinefs,  the 
ufual  confequences  of  the  other.  This  I  attribute  to 
the  grofs  and  vifcous  parts  being  feparated  by  fubfiding 
and  clarification.  Syrup  of  poppies  may  be  made 
with  this  extract  to  greater  advantage  than  from  the 
poppies  themfelves,  and  will  keep  better,  for  it  does 
not  ferment  in  warm  weather  or  upon  being  moved. 
And  it  is  preferable  to  the  other  becaufe  it’s  dofe  may 
be  exadly  determined  while  the  ftrength  of  the  other 
is  very  uncertain,  fince  different  poppies  have  diffe¬ 
rent  proportions  of  the  narcotic  juice.  In  making  it, 
I  diffolve  two  grains  of  the  extrad  in  one  ounce  of 
fyrup.  The  decodion  boiled  to  the  confiftence  of  ho¬ 
ney  is  nearly  half  as  powerful  as  the  extrad,  and  is 
kept  to  fave  the  time  and  trouble  of  diffolving  opium 
or  the  extrad,  when  prefcribed  in  eleduaries,  &c. 
where  the  opium  requires  to  be  intimately  and  equally 
mixed  with  the  other  ingredients  of  the  compaction. 
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The  bad  eff'ebh  of  opium  given  too  foon  to  fop  the 
operation  of  emetics.  By  Mr.  John  St  e  dm  an, 
Surgeon  in  Kinrofs.  Vol.  4.  art.  6. 

A  Gentleman,  aged  forty- nine,  took  fix  grains  of 
emetic  tartar,  which  after  vomiting  him  fix  or 
feven  times,  began  to  purge  him  with  gripes.  Grow¬ 
ing  impatient,  he  took  twenty  drops  of  laudanum  in 
a  glafs.  In  half  an  hour  after  taking  it,  he  was  free  of 
the  gripes  and  purging,  but  in  half  an  hour  more, 
became  fhort- breathed,  with  fweating  about  the  heart; 
but  before  any  thing  could  be  done  for  his  relief,  he  died. 

An  ejfay  on  extracting  the  acid  of  fulphur ,  by 
Charles  Lucas,  of  the  city  of  Dublin,  Apo¬ 
thecary.  Vol.  5.  art.  14. 

1  . 

TH  E  ufual  methods  of  preparing  the  acid  fpirit 
of  fulphur,  or  oil  of  fulphur  by  the  bell,  as  it 
is  called,  are  fo  tedious,  troublefome  and  expen  five, 
that  few  are  at  the  pains  to  make  it.  Both  the  me¬ 
thods  defcribed  by  Mr.  Charras  fa)  are  liable  to  many 
uncertainties  and  inconveniencies,  as  well  as  that  re¬ 
commended  by  Mr.  Homberg  (b). 

After  feveral  trials  I  invented  the  following  me¬ 
thod,  which  fully  anfwered  my  expe&ations.  The 
apparatus  is  delineated  in  Plate  II.  confifts  of, 

1.  A  gallon  retort  A,  with  a  wide  neck  B,  and  a 
hole  C,  fix  inches  diameter  cut  in  the  bottom  of  the 
bole  D. 

2.  A  large  receiver  E,  with  a  fpout  F. 

3.  A  crucible  for  burning  the  fulphur  in  G. 

4.  A  flat  bottomed  gally-pot  H. 

5.  A  concave  glafs  I,  perforated  in  the  middle  i. 
Thefe  I  place  in  the  order  exprefied  in  the  figure, 
thus. 

(a)  Pharmacop.  Royal,  p.  883. 

(b)  Mem.  de  1’acad.  an.  1703.  p.  39. 

I 


Having 


% 


1 


and  OBSERVATIONS.  i6i 

Having  adapted  the  receiver  to  the  retort,  I  place 
it  upon  a  round  L,  with  the  fpout  upwards,  fufpend- 
ing  the  retort  by  the  neck,  lodged  in  a  nich  N,  of 
the  frame  M,  with  it’s  neck  inclining  fo  much  to  the 
receiver,  that  the  drops  may  juft  fall  into  it. 

The  glafs  mortar  K  is  placed  under  the  orifice  C, 
of  the  retort  A,  and  is  covered  with  the  concave  plate: 
I,  with  the  gally-pot  H,  inverted  on  the  perforation 
in  the  plate.  Upon  this  I  fet  the  crucible  G,  with  a- 
bout  three  ounces  of  flowers  of  fulphur  in  it.  The 
fulphur  is  fired  by  throwing  a  lighted  coal  into  it,  and 
then  the  glafs  mortar  K  is  gradually  raifed,  till  the 
crucible  G  is  juft  received  within  the  orifice  C.  When 
the  fulphur  is  confumed,  I  put  in  the  fame  quantity 
of  new  lighted  fulphur  in  another  crucible,  and  thus 
proceed  till  as  much  of  the  acid  is  obtained  as  is  re¬ 
quired.  '  *  - 

In  this  procefs  it  is  obfervable, 

1.  That  it  is  neceftary  to  bedew  the  glaftes  with  the 
fleam  of  boiling  water,  before  you  fet  fire  to  the  ful¬ 
phur. 

2.  That  the  operation  fucceeds  beft  in  calm,  ftill, 

wet  weather,  and  in  a  damp  place  ;  in  dry  weather 
the  defed  of  the  moifture  of  the  air  may  be  fupplied 
by  conveying  the  fleam  of  boiling  water  to  the  orifice 
in  the  boll  of  the  retort ;  afterwards  the  liquor  may 
be  dephlegmated  to  any  degree  of  ftrength  by  evapo¬ 
ration.  •  * 

3-  That  by  the  make  and  pofition  of  the  glaftes  the 
acid  fumes  are  conftantly  riling  into  them,  infomuch 
that  they  foon  grow'  opaque  with  clouds,  which  in  a 
fhort  time  condenfe  and  trickle  down  the  fides  of  the 
glaftes  in  drops. 

4.  1  hat  the  fulphur  has  air  enough  to  burn  clearly?, 
for  want  of  which  the  acid  would  be  fpoiled  by  a  great 
quantity  of  white  fuliginous  matter,  which  would  be 
elevated  and  flick  to  the  fides  of  the  glaftes. 

It  is  extremely  difficult  to  calculate  the  proportion 
of  acid,  which  a  given  quantity  of  fulphur  yields  *,  but 
from  the  moft  moderate  computation,  a  ppund  of 

flowers 
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flowers  of  fulphur,  which  may  be  burned  in  about 
feven  or  eight  hours,  will  yield  about  feven  drams,  or 
an  ounce  of  pure  acid  (a). 

In  this  procefs  I  ufe  the  flowers  inftead  of  crude 
fulphur,  for  the  following  reafons,  i.  I  cannot  find 
by  any  experiment  that  fublimation  divefts  the  flow¬ 
ers  of  any  part  of  the  native  acid  of  the  fulphur :  if  it 
did,  fublimed  fulphur  (that  is,  flowers)  would  no  long¬ 
er  retain  the  natural  form,  nor  indeed  any  of  the  cha- 
ra<5leriftics  of  mineral  fulphur  ;  and  we  find  that  the 
refiduum  after  fublimation  of  pure  mineral  fulphur,  is 
no  more  than  a  Ample,  infipid,  argillaceous  earth. 

2.  As  the  crude  mineral  is  often  tainted  with  me¬ 
tals,  and  fuch  like  foreign  matter,  fo  it  is  highly  pro¬ 
bable  that  fome  particles  may  be  elevated  in  burning, 
which  might  other  wife  have  efcaped  ,the  fubliming 
heat j  and  confequently  the  acid  extracted  from  crude 
fulphur,  may  not  be  fo  Ample  and  homogene  as  that 
from  the  flowers  of  fulphur. 

3.  Moreover  crude  fulphur  will  not  burn  clearly  with¬ 
out  frequent  agitation,  which  is  both  tedious  and  irk- 
fome  *,  and  I  could  never  find  any  fo  pure  as  to  yield 
an  equal  proportion  of  acid  with  the  flowers. 

I  lhall  conclude  this  efiay  with  a  few  remarks  on 
fome  afperfions  which  have  been  thrown  on  this  acid 
of  fulphur.  The  firfl;  prejudice  raifed  againfl:  it  was 
by  Dr.  Stahl  (b),  who  fays  it  does  not  prae-exift  in  the 
fulphur,  and  that  it  is  a  creature  of  the  fire  ( c).  But 

(a)  The  quantity  of  acid  liquor  greatly  varies  with  the  weather, 
being  confiderably  more  in  moift  than  in  dry  weather.  The  purity 
of  the  acid  mufl  correfpond  with  that  of  the  air  of  the  place  in 
'which  it  is  made. 

(b)  Fundam.  Chemise  Dogmat.  Experiment,  p.  96,  &  feqq. 

(c)  The  author  certainly  miflakes  Dr.  Stahl,  who  exprefly  fays, 
that  fulphur  is  compofed  of  an  acid  fait,  and  the  inflammable 
principle,  in  the  following  words.  44  Firmius  interim  videtur  ex 
44  acidi  falis  formali  concurfu  oriri  fulphuris  concretum,  &  error  in 
44  eo  latere  videtur,  quod  in  experimentis  combinationis  bitumi- 
41  num  cum  acido  Sc  exinde  refultante  concreto  fulphuri  per  omnia 
44  aemuli  credatur,  bitumen  feu  refinam  quoad  totarn  fui  fub- 
44  ftantiam  ad  combinationem  hanc  concurrere,  cum  tamen  eis 
4t  faltem  principium  feu  pars  conftitutiva  qua;dam  non  integrans 
44  mere  pro  hoc  opere  requiratur.”  Stahl,  loco  fupra  citato. 

2  the 
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the  contrary  of  this  is  demonftrable  various  ways ;  for, 
1.  Copper  or  iron  {^ratified  with  fulphur  are  in  a  fhort 
time  corroded,  and  may  by  that  means  be  converted 
into  vitriol.  2.  Plain  flowers  of  fulphur  are  not  at 
all  affe&ed  with  rectified  fpirit  of  wine,  but  upon  the 
predominant  acid’s  being  overcome  by  a  mixture  of  an 
alcaleous  fait,  the  fulphureous  parts  readily  diflolve  in 
it.  Here  it  is  obfervable,  that  the  terebinthinated 
balfam  of  fulphur,  as  commonly  made,  is  but  little 
better  than  an  empyreumatic  oil  of  turpentine  ;  but  if 
made  with  hepar  fulphuris  inftead  of  the  Ample  flow¬ 
ers,  it  acquires  a  ftronger  and  deeper  impregnation 
and  colour,  and  a  better  confluence.  Sulphur  may 
be  made  by  combining  a  fat,  oily,  or  bituminous  fub- 
fl:ance,with  any  mineral  acid  fait  (a)\  and  this  is  found 
to  produce  a  mafs  in  every  refpedt  anfwering  the  cha- 
radteriftics  of  common  mineral  fulphur.  From  all 
which  it  may  be  inferred,  that  the  acid  pras-exifts  in 
fulphur. 

Some  are  of  opinion,  that  all  mineral  acids  differ 
only  according  to  their  degree  of  ftrength.  This  may 
hold  good  primogenially  confldered,  but  it  is  demon- 
Arable  that  all  mineral  acids  differ  confiderably  with 
regard  to  the  minerals  they  are  extracted  from. 

1.  The  acid  drawn  from  venereal  vitriol  is  of  a 
dark-brown  colour,  and  of  a  more  auftere  tafte  than 
that  drawn  from  martial  vitriol.  Since  then  all  im¬ 
perfect  metals  or  metallics  contain  fome  parts  which 
may  be  elevated  by  the  fire,  and  the  acid  of  vitriol 
can  only  be  feparated  by  a  mod  intenfe  degree  of 
heat,  it  may  be  fuppofed  to  contain  fome  particles  of 
the  metal  or  metallic  in  it.  2.  Hence  it  probably  is, 

that 

(a)  The  difficulty  of  making  fulphur  with  every  acid  is  very 
great,  if  not  infuperable  :  with  the  vitriolic  acid  indeed  the  in¬ 
flammable  part  of  bodies  eafily  combines  into  a  true  fulphur;  but 
there  does  not  appear  to  have  been  found  out  any  way  by  which 
the  marine  or  nitrous  acid  may  direftly  be  combined  into  fuch  a 
fubftance.  Stahl  is  exprefsly  of  this  opinion.  “  Accipio  (fays  he) 
“  itaque  acidum,  Sc  quid^m  vitrioli  aut  fulphuris.  Non  nitri  aut 
“  falis  communis, quia  hsec  duo  falia^  mixtione  nova  Sc  tenuiffirna 
“  (0  fulphuris  feu  vitriolico  acido  Sc  alia  fpecificata  fubftantia)  fpe- 
“  cificate  adeoque  ad  lianc  novam  mixtionem  fubeundam,  eo  ipfo, 

2  “  quod 
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that  Hoffman  (a)  obferves,  that  preparations  of  iron 
made  with  the  acid  of  vitriol  are  rough  and  difagree- 
able  to  the  flomach,  but  with  the  acid  of  fulphur 
fweet  and  grateful.  At  the  fame  time  he  allows  that 
the  difference  between  the  acids  is  accidental,  that  of 
vitriol  being  more  grofs,  impure  and  terrene ;  but 
that  of  fulphur  more  pure  and  homogene  :  which  o- 
pinion  Boerhaave  (b)  feems  to  favour.  From  this  the 
weaknefs  of  their  affertion  appears,  who  fay  that  one 
is  a  fulphureous  fpirit  of  vitriol,  and  the  other  a  vi¬ 
triolic  fpirit  of  fulphur. 

The  further  difparity  of  mineral  acids  is  experimen¬ 
tally  illuftrated  by  Borelli  (c),  to  whofe  experiments 
on  live  dogs,  with  the  acid  of  fulphur,  nitre,  &c.  I 
refer  the  reader. 

There  appears  therefore  an  effential  difference  be¬ 
tween  the  acid  ..of  fulphur,  and  it’s  too  frequent  fuc- 
cedaneum,  that  of  vitriol  (d).  .  ...  _ 

x  '  »  »  •  I 

“  quod  jam  aliter  mixta  funt,  inepta  exiflunt.”  Stahl.  Opufc. 
“  Chym.  Phyf.  Med.  410.  Hal.  Magdeb.  1715.'  p.  313.- 

(a)  Clavis  Pharmaceut.  Schrod.  p.  373. 

(b)  Elem.  Chym.  tom.  2.  proc.  15 1. 

(c)  De  motu  minimal,  p.  11.  prop.  224. 

(d)  The  •author  of  the  Pharmacopoeia  Reformata  is  of  opinion, 
that  the  difference  of. the  two  acids  is  not  effential,-  but  merely  ac¬ 
cidental.  “  There  have  been  feveral  experiments  (fays  he)  to 
“  fupport  the  contrary  opinion ;  but  if  the  two  acid  liquors  be 
“  reduced  to  the  fame  flrength,  and  perfedlly  freed  from  all  hete* 
“  rogeneous  fubftances,  they  will  be  perfedlly  fimilar,  and  not  to 
“  be  diffinguifhed.”  Effay  for  Reformation  of  the  London  Phar¬ 
macopoeia,  London  1744.  p.  64. 

There  are  two  more  elegant  and  facile  ways  of  ex  trading  the 
-acid  from  fulphur  than  that  here  delivered  i  although  it  muff  be 
admitted  that  the  author’s  is  really  an  improvement  on  the  com¬ 
mon  methods.  The  firff  is  by  Stahl  (Exper.  obfervat.  animadverf. 
Et  in  Opufc.  chym.)  who  dire&s  woollen  clothes  to  be 
moiflened  in  a  folution  of.  fixed  alkaline  fait,  and  then  dried. 
Thefe  are  to  be  fufpended  over  the  fume  of  burning  fulphur, 
which  will  be  imbibed  and  locked  up  in  the  fait,  from  which  it 
may  be  eafily  feparated  by  the  addition  of  oil  of  vitriol,  and  the 
affiflance  of  common  glafs  diftilliqg  veffels.  The  fecond  is  by  Mr. 
Seehl  (Improvement  on  making  volat.  fpirit  of  fulph.  By  Ephr. 
Rinh.  Seehi.  Lona.  1744.)  who  pours  oil  of  vitriol  on  a  hepar 
fulphuris  placed  in  a  glafs  retort,  to  which  he  adapts  a  receiver, 
and  by  a  fmall  heat  draws  off  the  acid  liquor. 

2  Remarks 
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Remarks  on  the  neutral  falts  of  plants ,  and  on 
Terra  foliata  Tartari .  By  Dr.  John  Fo- 
thergil,  Phyfici an  at  London.  Vo!.  5.  art.  13. 

1 1  ^  H  E R  E  is  a  particular  kind  of  neutral  fait  in 
1  the  ades.,  of  vegetables,  which  is  ufually  ex¬ 
tracted  along  with  the  pure  alkaline  fait,  and  which 
renders  it  unfit  for  fome  purpofes  ;  of  this  the  follow¬ 
ing  is  an  indance.  A  chemifx  attempting  to  prepare 
the  terra  foliata  tartari,  made  ufe  of  a  lixivial  fait 
drawn  from  fern  afhes,  which  was  faturated  with  a- 
bout  eight  or  nine  times  it’s  weight  of  drong  diftilled 
vinegar,  although  pure  fixed  alkali  requires  fourteen 
or  fifteen  times  it’s  own  weight.  When  the  liquor 
was  evaporated  to  the  confidence  of  honey,  it  hided 
and  crackled  where  it  hardened  on  the  fides  of  the 
veffel,  flaewing  hardly  any  marks  of  a  difpofition  to 
flow, which  ufually  happens,  when  a  pure  alkaline  fait  is 
employed.  Several  attempts  to  make  the  procefs  fuc- 
ceed  were  without  edeCt.  SufpeCting  the  neutral  fait 
to  be  the  caufe  of  the  failure,  the  refractory  mafs  was 
difTolved  in  warm  water,  and  fet  to  cool ;  a  large 
quantity  of  neutral  crydals  dot,  chiefly  of  a  cubical 
form,  varioufly  joined  together,  and  intermingled 
with  falts  furprifingly  figured ;  great  part  of  the  faks 
appeared  to  be  marine  from  their  figure,  take,  and 
from  experiments  ;  the  red  were  partly  a  fal  poly- 
chred,  and  partly  the  effential  fait  of  the  plant.  The 
operation  was  repeated  feveral  times,  before  a  fait  was 
obtained  which  flowed  and  foliated.  The  crydals 
were  more  bitter  and  pungent  than  the  fird,  though 
in  figure  alike;  the  terra  foliata  did  not  flow  nor  fo¬ 
liate  fo  freely,  nor  were  the  foliations  fo  large  or  fo 
white  as  ufual. 

The  chemids  ufe  pot-ades  (a )  for  this  preparation, 

and 


(a)  Pot-afhes,  cineres  cln veilati .  Some  forts  of  thefe  have 
been  found  to  contain  a  large  quantity  of  fea  fait,  which  is  pro- 

oi.3  bably 
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and  with  better  fuccefs  than  any  other  1  ixi vial  fait ; 
the  reafon  of  which  feems  to  be,  becaufe  in  preparing 
pot-afh  cold  water  is  run  through  the  afhes  only  till  it 
has  extracted  the  more  foluble  parts  of  them,  by  which 
means  the  neutral  falts  are  left  behind,  and  probably 
in  drying  the  lixivium,  what  neutral  fait  is  in  it  is 
forced  by  the  fire  to  the  furface,  and  forms  a  cruft : 
that  the  afhes  which  remain  contain'  neutral  falts  in 
them,  is  evident  from  their  ufe  in  agriculture.  In 
making  the  foliated  tartar,  the  more  vinegar  is  put 
to  it,  the  larger  and  whiter  will  the  leaves  appear,  and 
lefs  liable  to  be  alkaline  or  corrofive,  although  more 
expenfive ;  for  little  more  fait  will  be  obtained  than 
the  weight  of  the  alkali  made  ufe  of.  This  is  perhaps 
the  only  one  of  the  neutral  faponaceous  falts  which 
is  the  more  efficacious  the  whiter  and  purer  it  is.  This 
medicine  taken  from  the  quantity  of  half  a  dram  to 
two  drams  is  an  excellent  alterative  and  diuretic,  and 
from  three  to  fix  drams  a  mild  cathartic,  which  never 
finks  the  fpirits,  or  occafions  any  violent  diforder. 
Of  it’s  fervice  in  dropfies  the  following  cafe  is  an  in- 
ftance. 

A  married  gentlewoman,  48  years  old,  childlefs,  a 
little  corpulent,  was  repeatedly  affedted  with  an  im¬ 
moderate  difcharge  of  the  menfes  *,  foon  after  her  bel-* 
ly  began  to  fwell,  her  legs  grew  cedematous,  all  the 
fymptoms  of  a  dropfv  appeared.  She  was  treated 
with  ftfong  and  gentle  cathartics,  diuretics,  aperi¬ 
ents  and  corroborants  ;  but  this  bad  circumftance  al¬ 
ways  attended  evacuants,  either  by  ftool  or  urine, 
that  they  never  failed  to  produce  a  difcharge  of  blood 
from  the  vagina,  which  funk  her  prodigioufly.  Cor¬ 
roborants,  efpecially  of  the  aftringent  kind,  foon'ftopt 
the  flux,  but  at  the  fame  time  contributed  to  increafe 
the  fwelling,  by  leflening  the  difcharge  by  urine  and 
ftool.  She  then  began  to  take  three  drams  of  the 
terra  foliata  tartari  once  or  twice  a  week  ;  it  gave  her 

bably  mixed  with  them  by  the  makers,  not  only  as  it  is  much 
cheaper,  but  as  it  makes  them  whiter,  and  more  eafily  run  into 
large  maiTes. 
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two  or  three  ftools,  with  a  large  evacuation  of  urine, 
without  exciting  the  menftrual  difcharge,  or  affecfting 
her  ftrength  ;  fhe  continued  the  ufe  of  it  for  upwards 
of  a  year,  without  increafing  the  dofe,  or  attempting 
any  other  relief  than  what  that  gave  her,  which  was 
very  great.  Whether  it  would  have  made  a  compleat 
cure,  I  cannot  fay  ;  for  having  taken  a  rough  purga¬ 
tive,  fhe  had  her  days  fhortened  by  it. 

An  ejjay  towards  afcertaining  the  dofes  of  vomit - 
ing  and  purging  medicines ,  by  Dr.  Charles 
BalguYj  Phyfici  an  at  Peterborough.  Vol.  4. 
art.  5. 

THE  art  ofadjufting  the  dofes  of  medicines  to 
the  age,  fize  and  ftrength  of  the  patient,  fo 
that  he  fhall  receive  the  mod  fpeedy  and  certain  re¬ 
lief  which  the  medicines  are  capable  of  giving,  with¬ 
out  the  hazard  of  injuring  the  conftitution,  although 
of  the  utmoft  confequence,  is  little  understood.  Dr. 
Cockburn  attempted  fomething  of  this  kind,  but  011 
wrong  principles.  The  method  1  fhall  offer  is  liable  to 
objections,  but  it  is  better  than  none.  It  will  be  granted, 
that  1  ft,  Part  of  the  medicine  is  fpent  on  the  firft  pafla- 
ges, where  it  acts  as  a  Stimulus ;  and,  2d,  The  other  part 
is  carried  into  the  blood,  and  has  it’s  effect  there  by 
thinning  and  rarifying  it.  The  firft  is  plain  from  the 
acrid  burning  tafte,  and  the  blifters  which  the  molt 
powerful  occafion  in  the  mouth  \  the  other  from 
the  pulfe  being  raifed  after  taking  them,  and  from 
known  experiments  upon  the  blood.  Could  the  force 
of  thefe  medicines  be  determined,  the  dofe  might  be 
fo  too ;  but  all  that  can  be  done  is  to  aflign  fuch  a 
proportion  as  is  moft  agreeable  to  experience.  The  re- 
finous  purges  acft  chiefly  on  the  firft  paffages,  thofe  of 
a  more  lax  texture  are  carried  into  the  blood,  by  atte¬ 
nuating  of  which,  they  promote  all  the  fecretions.  It 
is  reafonable  therefore  ,to  fuppofe,  that  of  fcammony, 
elaterium,  and  the  ftrongeft  refinous  purges,  not 
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more  than  one  fourth  gets  into  the  blood  ;  of  jalap, 
ipecacuana,  &c.  one  third  ;  of  rhubarb,  fenna,  aloes, 
&c.  one  half ;  of  cream  of  tartar,  and  the  purging 
falts,  two  thirds.  This  being  allowed,  ift,  If  the 
medicine  adted  only  on  the  nrfb  paffages,  the  dofe  in 
perfons  of  the  fame  fize,  would  be  dire&ly  as  the  con¬ 
ftitution  •,  for  as  the  fibres  of  the  reft  of  the  body,  fo 
are  thofe  which  compofe  the  ftomach  and  inteftines. 
Where  the  conftitution  is  the  fame,  it  will  be  eafy  to 
fee  that  the  dofe  will  be  as  the  fize  *,  when  both  dif¬ 
fer,  the  dofe  will  be  as  the  fize  into  the  constitution. 
2dly,  Suppofe  the  whole  medicine  to  pafs  into  the 
blood  ;  and  the  dofe  will  be  as  the  fize  into  the  fquare 
of  the  conftitution  :  this  is  demonftrated  by  Dr.  Cock- 
burn  :  and  therefore,  qdly.  You  are  to  dofe  fo  much 
of  the  medicine  as  is  Spent  upon  the  ftomach  and  im 
teftines  drre-dUy  as  the  conftitution  •,  and  fo  much  as  is 
carried  into  the  blood,  as  the  fquare  of  the  conftitu¬ 
tion,  and  the  fum  into  the  perfon’s  fize  is  the  quanti¬ 
ty  required.  There  are  fome  cafes  exceptions  to  this 
rule,  which  Should  be  provided  againft :  and,  ift,  In 
constitutions  which  abound  with  acids  in  the  firft  paf- 
fages,  we  find  the  force  of  refinous  purges  fo  weak- 
ned,  that  they  fcarce  operate  at  all.  They  are  alfo 
lefs  adtive,  or  a  larger  dofe  is  required,  when  the 
body  is  full  of  aqueous  humours  ;  for  the  fmall  pro¬ 
portion  of  bile  in  fuch  constitutions  not  being  Suffici¬ 
ent  to  caufe  a  compleat  Solution  of  the  reSin  in  the 
water,  a  confiderable  part  paSTcs  off,  without  impart¬ 
ing  any  of  it's  fubftance  j  in  perfons  of  a  dry  habit 
and  in  hot  climates,  they  often  caufe  intolerable  grip- 
jngs  and  hypercatharfes  for  want  of  due  moifture.  But 
thefe  and  others  of  the  like  fort,  the  caufe  being 
known,  are  eafily  remedied.  And  though  not  at¬ 
tending  to,  and  being  unacquainted  with  the  ftate  of 
the  body,  in  thefe  particular  cafes,  may  render  this 
rnethcd  fefs  ufeful,  it  is  no  lefs  true  on  that  account. 

:  !*>  1  ’  *  •  <  *  • 
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Propofals  for  determining  the  effeffis  of  ajlringent , 
of  attenuating ,  and  of  coagulating  medicines 
by  the  fame .  Vol.  5.  art.  5. 

IF  the  foregoing  eflay  towards  afcertaining  the  do¬ 
les  of  vomiting  and  purging  medicines  is  right,  it 
may  be  extended  to  evacuants  of  all  kinds.  I  Ihall 
now  propofe  a  more  fimple,  as  well  as  more  certain 
way  of  determining  the  dofes  of  fome  other  medicines. 

Dr.Hales  (a)defcribes  an  experiment  for  determining 
the  proportional  force  of  aftringent  medicines.  Hav¬ 
ing  emptied  all  the  velfels  of  an  animal  of  blood,  by 
letting  it  firft  bleed  to  death,  and  then  pouring 
warm  water  through  a  long  tube  fixed  into  the  de¬ 
fending  aorta,  while  the  inteftines  were  fliLppen  from 
one  end  to  thfc  other  ;  he  then  poured  afferent  a- 
ftringent  liquors,  obferving  the  different  times’^  which 
the  fame  quantity  of  water  and  of  the  aftringent  li¬ 
quors  palTed  out  at  the  cut  velfels.  He  likewife  in¬ 
forms  me  of  a  more  eafy  method  to  try  the  different 
degrees  of  the  reftringency  of  medicines,  viz.  by 
moiftening  long  animal  fibres  with  them,  when 
weights  juft  fufficient  to  make  them  ftreight  are  hung 
to  them.  He  thinks  hairs  of  the  head  the  moft  pro¬ 
per  for  this  purpofe,  as  being  the  moft  fimple  animal 
fibres,  and  which  may  be  had  nearly  of  the  fame 
ftrength.  Thefe  he  fixes  to  a  lever  made  of  a  fine 
knitting  needle,  by  which  their  minuteft  contraction 
is  made  fenfible.  By  this  method  he  found  a  flender 
untwifted  fibre  of  hemp  to  lengthen  on  moiftening, 
and  not  to  Ihorten,  as  vegetable  fibres  are  fuppofed 
to  do. 

s  f .  rv  -rj  t  v 
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% 'he  good  effects  of [mall  dofes  of  emetics  and  purga¬ 
tives  frequently  repeated*,  by  Dr.  Alexander 
Thomson,  Phyfcian  at  Montrofe .  Vol.  5. 

art.  6. 

IN  various  diforders  of  the  ftomach  and  lungs, 
where  emetic  and  purgative  medicines  in  full  do¬ 
fes  have  done  no  fervice,  great  benefit  has  accrued 
from  giving  them  frequently  in  fmaller  ones.  The 
emetic  I  have  ufed  in  this  way  is  the  emetic  wine, 
and  the  purgative  the  tincture  of  hiera  picra.  A  full 
dofe  of  either  of  thefe  is  to  be  divided  into  a  number 
of  fmall  dofes,  which  are  to  be  taken,  at  proper  inter¬ 
vals,  in  twenty- four  hours. 

The  following  cafes  are  inftances  of  the  good  effects 
of  this  method.  A  girl  about  nine  years  of  age,  ufed 
toward  night,  and  fometimes  in  the  morning,  to 
throw  up  a  vifcid,  ropy  phlegm ;  her  flefh  became 
flabby,  and  her  whole  body  weak  and  difordered. 
She  took  fometimes  the  emetic,  and  at  other  times 
the  purgative,  which  cured  her,  and  had  the  fame 
good  effects  in  feveral  relapfes.  She  has  now  enjoyed 
perfect  health  a  great  many  years.  A  poor  man 
coughing  mixt  ulcerous  matter,  and  emaciated  to  a 
great  degree  with  hectic  fymptoms,  had  fix  drams  of 
emetic  wine  mixed  with  two  pounds  of  infufion  of 
extract  of  liquorice  given  him,  which  he  drank  daily. 
He  had  at  times  a  tranfient  naufea,  puked  and  ex¬ 
pectorated  plentifully.  After  he  was  accu Homed  fome 
days  to  his  medicine,  the  naufea  ceafed,  and  the  ex¬ 
pectoration  decreafed.  His  daily  dofe  of  emetic  wine 
was  increafed  to  an  ounce,  intermitting  a  day  fome¬ 
times.  The  purulent  expectoration  gradually  went 
off,  and  he  recovered. 

A  lady  of  a  bad  habit  of  body  and  low  fpirits,  was 
troubled  with  ropy  variegated  vomitings  in  the  morn¬ 
ing  for  a  long  time.  After  being  treated  with  medi¬ 
cines 'in  the  common  way  to  little  purpofe,  fhe  took 
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in  twenty-four  hours  different  fmall  dofes  of  the  in- 
fufion  of  hiera  picra,  which  was  gradually  increafed 
from  one  fmall  fpoonful  a  day  to  two  fpoonfuls,  al¬ 
ways  refraining  the  ufe  of  it  when  fhe  found  any  ftir- 
rings  in  her  belly  till  they  ceafed.  Sometimes  a  little 
Daffy’s  elixir  was  mixed.  By  thefe  means  fhe  got 
well,  and  recovered  of  a  relapfe  the  fame  way. 


"The  good  fuccefs  of  oppofite  cauftics,  and  of  a ftrong 
alterative  mercurial  medicine .  By  Dr.  Ed¬ 

ward  Barry,  Phyfician  at  Cork,  andF.R.S . 

Vol.  4.  art.  4. 

A  Gentleman  forty-five  years  of  age  had  a  hard 
tumor  of  the  fize  of  a  turkey’s  egg  formed  in 
the  coats  of  the  teftes,  which  {lightly  adhered  to  the 
right  tefticle,  and  extended  to  the  epididymis.  Va¬ 
rious  internal  and  external  applications  were  made  ufe 
of  to  no  purpofe.  A  pundture  was  made,  and  a 
fmall  difcharge  of  blood  and  ichor  followed.  The 
tumor  continued  large  and  fchirrhous,  with  the  ap¬ 
pearance  of  a  cancerous  ulcer.  The  following  me¬ 
thod  removed  this  diforder. 

A  cauftic  of  lapis  infernalis  two  inches  long  was  firft 
applied ;  after  the  feparation  of  the  efchar,  the  lapis  in¬ 
fernalis  and  oil  of  vitriol  were  alternately  ufed,  by 
rubbing  the  part  firft:  with  the  lapis  infernalis,  and  in 
lefs  than  a  minute  afterwards  with  a  piece  of  fir  flick 
dipt  in  the  oil  of  vitriol,  which  inftantly  removed 
the  pain  occafioned  by  the  lapis  infernalis.  At  each 
drefling  this  application  of  thefe  oppofite  cauftics 
was  repeated,  till  as  much  was  wafted  as  was  fuffici- 
ent  *,  the  moifture  was  abforbed  by  an  armed  probe 
and  a  digeftive  applied.  By  thefe  means  the  tumor 
was  gradually  wafted  every  day,  without  any  pain 
continuing,  or  inflammation  fucceeding  ;  a  fmall  part 
was  fuffered  to  remain  adhering  to  the  tefticle.  This 
was  thought  more  prudent  than  to  run  the  hazard  of 
injuring  the  tefticle.  This  application  anfwered  lately 
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in  another  very  obffinate  fchirrhous  tumor  in  the  coats 
of  the  teftes,  and  in  many  cafes  feems  to  be  preferable 
to  common  cauftics,  the  one  correcting  by  it’s  oppo- 
fite  quality  the  too  active  falts  of  the  other,  and  by 
that  means  inftantly  removing  pain,  and  by  producing 
a  fal  tertium,  which  has  a  mild  opening  quality,  and 
prevents  an  inflammation  and  callous  lips,  the  common 
confequences  of  cauftic  applications. 

About  three  months  after,  a  tumor  appeared  in  the 
other  tefficle  of  this  gentleman,  about  the  fize  of  a 
walnut,  which  was  removed  by  giving  him  going  to 
bed  fifteen  grains  of  pilulas  ex  duobus,  ten  grains  of 
turpeth  mineral,  and  the  fame  quantity  of  camphire. 
It  was  feldom  omitted  any  night.  In  the  beginning  it 
vomited  him  fometimes,  and  purged  four  or  five 
times,  but  at  laff  operated  chiefly  as  an  alterative,  and 
in  three  weeks  not  only  carried  off  this  tumor,  but 
entirely  removed  the  fmall  fwelling  which  was  left  on 
the  other  teftide.  This  medicine  I  have  known  fuc- 
cefsful  in  obffinate  venereal  and  fcrophulous  diforders. 

Pulvis  Stypticus  recommended ,  particularly  in  ute¬ 
rine  haemorrhages.  By  Dr.  Alexander 
Thomson,  Phyjician  at  Montrofe.  Vol.  4. 
art.  7. 

PXJlvis  Helvetii  has  been  long  in  repute  as  an  aftrnir 
gent,  efpecially  in  uterine  haemorrhages.  It  is 
inferted  in  the  Pharmacopoeia  of  Edinburgh  under  the 
title  of  Pulvis  Stipticus,  though  the  proportion  of  the 
ingredients,  as  well  as  the  manner  of  making  it,  is  dif¬ 
ferent  from  the  following.  In  the  difpenfatory  two 
parts  of  alum  is  made  into  a  powder  with  one  of  the 
fanguis  draconis;  whereas  what  I  have  ufed  was  equal 
parts  of  both,  the  alum  being  firft  melted  in  a  cruci¬ 
ble,  and  the  fanguis  draconis  added  to  it,  and  then 
powdered  together ;  poffibly  the  difference  of  their 
effects  may  be  but  little. 

vU  •  '  r  1  !*•  ^  L.iii--!1** 
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I  never  found  any  medicine  (and  I  have  tried  feve- 
ral)  fo  much  tor  be  depended  on  in  uterine  haemorrha¬ 
ges  ;  whether  to  corredl  the  too  frequent  return,  of 
the  menfes,  or  their  tpo  great  abundance  ;•  to  flop  the 
flooding  which  women  with  child  are  fubjed  to or 
to  moderate  the  flow  of  the  lochia. 

The  quantity  I  give  is  more  or  lefs  according  to  the 
exigencies  of  the  patient.  In  violent  bleeding  I  give 
half  a  dram  every  half  hour,  and  feldomi  or  never 
mifs  to  flop  it  before  three  drams  or  half  an  ounce  is 
taken.  .  -T:  f'  ic'rr  • 

The  fuccefs  of  this  medicine  in  thefe  evacuations 
encouraged  me  to  prefcribe  it  in  the  fiuor  aibus,  in 
which  it  had  furpriflng  good  effeds.  ■ 

Violent  ejfeSls  of  a  mercurial  fujf'u  mi-gat  ion.  ,  By 
Mr.  James  Hilx,  'Surgeon  in  Dumfries . 

Vol.  4.  art.  8. 

t  v  p  *7*  *  ^  * 

A  Tall  gigantic  woman,  fixty- three  years  .of  age, 
complained  of  a  hoarfenefs:  and  fore  .throat, 
which  fhe  had  laboured  under  fome  months.  I  fu- 
fpeded  the  difeafe  from  fome  fcabby  crufts  on  her 
arms  and  forehead  to  be  venereal,  and  was  informed 
that  it  was.  a  lues  of  four  years  {landing.  Her  pulfe 
was  weak  and  low,  and  intermitted  every  third  or 
fourth  ftroke  ;  excrefcencies  about  the  pudenda  were 
fo  numerous,  that  {he  could  neither  fit  nor  walk 
without  pain.  A  cephalalgia  and  nodurnal  pains  were 
fo  violent  as  to  prevent  her  taking  any  fleep.  By  the 
continuance  of  the  difeafe  and  the  operation  of  rough 
medicines,  fhe  was  reduced  aimed:  to  a  ikeleton. 
Notwithstanding  her  difeafe  appeared  deiperate,  I  was 
willing  to  try  cinnabarine  fumigations,  the  efficacy  of 
which  Dr.  Turner  recommends  in  the  very,  worft  cir- 
cumflances.  On  Monday,  the  ftrft  of  April  1734,  at 
nine  o’clock  in  the  forenoon,  I  burnt  half  a  dram  of 
faditious  cinnabar  under  her  nofe  and  mouth,  which 
{he  bore  well,  fucking  in  the  fumes  with 'little  cough. 

I  left 
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I  left  her  wrapped  up,  fweating  and  {pitting.  By 
twelve  fhe  had  fpit  half  a  pound,  and  coughed  a  lit¬ 
tle.  The  room  fmelled  ftrong  of  a  riling  falivation. 
Her  pulfe  was  quicker  and  fuller,  but  irregular  and 
intermitting.  At  three  the  room  fmelled  ftrong  as  of 
a  high  falivation.  She  had  three  ftools,  was  very 
ftck,  and  complained  of  exceflive  gripes.  Her  pulfe 
was  [quick,  low,  and  intermitted.  I  gave  her  ten 
drops  of  laudanum  in  a  cordial  aftringent  julep,  and 
put  her  into  bed  with  her  clothes  on.  At  nine  fhe 
was  in  a  profufe  fweat.  Her  pulfe  was  quick,  full, 
ftrong,  and  intermitted  only  one  ftroke  of  twenty-one 
or  twenty-two.  At  midnight  the  gripes  returned, 
upon  undrefling  herfelf  to  go  to  bed  naked.  She 
took  ten  drops  of  laudanum  as  before,  had  three 
ftools  before  the  laudanum  had  effedt,  but  grew  eafy 
as  foon  as  the  fweating  returned.  In  this  condition 
fhe  continued  all  Tuefday ;  the  gripes,  ficknefs,  and 
intermitting  pulfe  returned  every  ten  or  twelve 
hours,  and  a  profufe  fweat  fucceeded  the  opiate 
draught.  On  Wednefday  morning  the  opiate  was  o- 
mitted,  and  fhe  had  twenty  ftools,  with  ficknefs  and 
gripes,  and  her  pulfe  intermitted,  by  which  fhe  was 
much  weakned.  In  the  afternoon  the  opiate  was  giv¬ 
en  in  a  glafs  of  warm  claret.  She  fweated,  and  the 
fymptoms  difappeared.  She  continued  all  Thurfday 
in  the  fame  way  as  Tuefday.  On  Friday  morning  at 
feven  fhe  took  a  purging  potion,  which  did  not  ope¬ 
rate  at  nine.  At  eleven  fhe  took  fomething  to  pro¬ 
mote  the  purge,  which  operated  fo  feverely,  that  at 
fix  fhe  feemed  almoft  like  one  about  to  expire,  but 
was  relieved  by  her  anodyne,  and  lay  eafy  all  night 
in  a  fw.eat.  Her  throat  was  almoft  well,  and  the  o- 
ther  fores  were  healed.  Saturday  morning  fhe  had 
the  gripes,  ficknefs  and  irregular  pulfe;  yet  fhe  walk¬ 
ed  fix  miles,  and  rode  one  or  two  in  wet  cold  wea¬ 
ther.  On  Wednefday  fhe  was  no  worfe.  The  purg¬ 
ing  continued  to  the  middle  of  Mav.  Afterwards 
fhe  took  Dr.  Plummer’s  pills,  and  drank  a  decodtion 
of  the  woods.  Thefe  fweated  her  plentifully  during 
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the  warm  weather,  and  fhe  became  free  of  all  her 
complaints.  When  the  cold  feafon  came  on,  a  purg¬ 
ing  fucceeded  the  fweating  now  and  then,  till  it  went 
quite  off  in  February  1735,  when  her  legs  began  to 
fwell,  of  which  fhe  was  relieved  by  two  purges.  But 
the  fwelling  returned  again,  and  fhe  being  negle&ed, 
daily  increafed.  She  wafted,  and  died  towards  the 
end  of  April. 

Hijlories  of  gangrenes  cured  by  the  Peru - 

vian  bark. 

A  gangrene  ft  opt  by  the  Cortex  Peruvianus.  By 
Mr .  Samuel  Goolden,  Surgeon  at  Bridge- 
north  in  Shropjhire.  Vol.  3.  art.  5. 

JAnuary  the  3th,  1733,  Samuel  Lewis,  aged  feven- 
(  ty-fix,  of  a  pale  complexion,  and  choleric  confti- 
tution,  a  lufty  and  feemingly  healthy  man,  fhewed 
me  an  inflammation  of  his  left  leg,  partaking  of  an  e- 
ryfipelas  and  oedema,  which  extended  from  an  iffue 
below  his  knee,  down  to  his  ankle,  and  all  round  his 
leg.  Evacuations  and  external  applications  were  made 
ufe  of  to  mitigate  the  inflammation,  but  to  no  pur- 
pofe  ;  for  it  tended  faff  to  a  gangrene  ;  his  leg  from 
an  intenfe  red  turned  livid,  black  blitters  arofe,  &c. 
I  would  have  fcarihed  it,  but  was  not  permitted.  On 
the  thirteenth  day  the  tumor  funk,  his  leg  grew  black 
and  dry  ;  his  pulfe  was  quick  with  frequent  intermitti- 
ons  j  his  countenance  wild ;  his  tongue  hard  and 
parched.  He  would  not  permit  the  neceflary  incifi- 
ons.  About  noon  he  took  half  a  dram  of  bark  in  an 
ounce  and  a  half  of  black  cherry  water,  fweetened 
with  half  an  ounce  of  fyrup  of  faffron,  and  repeated 
the  draught  every  four  hours.  On  the  fourteenth  day 
in  the  morning  I  found  his  tongue  moift,  and  his 
countenance  not  fo  wild  ;  his  leg  impotthumated  from 
a  little  below  the  fuperior  tubercle  of  the  tibia  down 
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to  the  fmall,  above  which  was  a  fmall  aperture  with 
a  little  matter  oufing  from  it.  I  entered  my  fcifiars 
at  the  aperture,  and  laid  open  the  whole  cavity,  and 
difcharged  between  three  and  four  ounces  of  a  well 
digefted  pus,  and  after  fomenting  with  a  decodion 
of  the  warm  plants  in  a  ftrong  lixivium  of  wood  afhes, 
fal  ammoniac  and  camphorated  fpirit  of  wine,  (which  I 
had  ufed  from  the  time  I  fufpeded  it  would  mortify) 
I  drefTed  the  inciflon  with  equal  parts  of  bafilicon 
ointment,  and  linimentum  Arcasi,  fpread  upon  a  dof* 
fil  dipt  in  hot  oil  of  turpentine,  with  a  cataplafm  of 
equal  parts  of  oatmeal,  flowers  of  centaury,  and  ca- 
momel  with  « the  fomentation  ;  and  oil  of  camomel 
over  all.  He  found  an  agreeable  warmth  about  his 
kg  after  the  drefflngs  were  applied. 

■  On  the  fifteenth  he  was  chearful,  and  a  large  finus 
appeared  betwixt  the  folasus  and  gaftrocnemius  inter- 
nus,  which  was  laid  open ;  and  difcharged  the  fame 
quantity  of  matter  as  yefterday.  There  was  a  large 
flough  in  the  former  inciflon,  which  I  cut  off,  and 
drefTed  as  before. 

1 6.  He  had  been  reftlefs  all  night;  his  pulfe  was 
irregular,  his  tongue  rough  and  dry,  with  flufhings 
in  his  cheeks.  He  had  not  taken  his  draughts  through 
negled.  The  difcharge  was  large,  a  fungus  riling  in 
the  firft  inciflon,  which  I  fprinkled  with  red  precipi¬ 
tate,  and  drefTed  as  before :  I  ordered  him  a  clyfter, 
which  brought  away  fome  hardened  excrements.  At 
night  his  heat  and  flufhings  were  not  fo  great,  and  his 
tongue  was  moifter. 

18.  Being  wearied  of  his  draughts,  I  ordered  thus, 

R  Cort.  Peruv.  opt.  pulv.  unc.  fern,  confec.  alkerm. 
unc.  i.  M.  divid.  in  bol.  viii.  cap.  unam  quarta  qua- 
que  hora,  fuperbibendo  cochlear,  iii.  Julap.  fequent. 

R  Aq.  lad:,  cerafor.  nigr.  a.  unc.  iv.  Rut.  unc.  fern, 
epidem.  unc.  ii.  Tind.  croc,  in  aq.  Teriac.  fad.  unc.  i. 
Confed.  alkerm.  unc.  ii.  Syrup,  cariophyll.  unc.  ii.  m. 

I  obferved  matter  lodged  in  the  gaftrocnemius  in- 
ternus  almoft  to  the  back  of  the  leg  ;  on  opening  it, 
the  difcharge  was  not  as  I  expeded. 


2  1.  Com- 
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2 1.  ComprefTes  and  bandage  were  applied  to  unite 

the  cavity. 

22.  A  finus  running  towards  the  fmall  of  his  leg 
was  opened. 

23.  He  complained  of  a  pain  in  his  fide,  and  had  a 
reftlefs  night ;  the  ulcers  were  dreffed  only  with  dry 
lint,  and  the  cavity  inclined  to  unite. 

24.  Every  thing  appeared  in  good  order,  but  he 
was  much  d ejected. 

25.  He  (hewed  me  a  fwelling  in  his  groin,  with 
great  hardnefs  and  inflammation  down  his  left  thigh, 
extending  to  a  large  tumor,  which  was  infenfible,  a- 
bove  his  knee,  which  he  found  gradually  to  increafe 
fince  the  fifteenth.  An  emollient  plainer  was  laid  o- 
ver  it  •,  the  difcharge  from  his  leg  was  very  fatal  1. 

30.  To  this  day  the  fever  increafed  with  an  irregu¬ 
lar  pulfe,  notwithftanding  he  continued  the  bark  as 
before.  Very  little  difcharged  from  his  leg,  the 
ulcer  appearing  livid  was  fomented,  and  the  digedive 
applied  warm  as  before.  The  fwelling  in  his  groin 
very  much  increafed,  but  the  inflammation  abated. 
Matter  was  felt  to  fluctuate,  but  deep.  The  tumor 
was  not  very  painful :  not  having  a  dool  for  feveral 
days  pad,  he  took  a  purge  which  gave  him  a  large 
dool  of  black  foetid  excrements. 

31.  The  tumor  above  his  knee  appeared  of  a  livid 
colour,  that  in  his  groin  rifing  towards  a  point  ne&r 
the  inguen. 

February  1,  and  2,  indead  of  matter  there  was  a 
difcharge  of  clotted  blood  from  his  leg. 

3.  The  pus  was  laudable,  the  tumor  in  his  groin 
confiderably  railed.  He  took  a  purge,  which  gave 
him  one  dool. 

11.  The  fever  continued,  but  not  in  anv  great  de- 
gree,  with  the  irregular  pulfe.  A  white  pudule  ap¬ 
peared  on  the  mod:  prominent  part  of  the  tumor  in 
the  inguen,  which  being  opened,  full  three  pound  of 
matter,  fometimes  {freaked  with  blood,  gufhed  out  in 
a  full  dream.  His  leg  began  to  cicatrize. 
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12.  A  great  difcharge  from  the  laft  incifion.  Some 
matter  fell  below  the  orifice.  A  cauftic  was  applied 
to  it’s  loweft  part,  and  difcharged  about  half  a  pound. 
The  tumor  near  his  knee  was  opened,  and  one  ounce 
of  well  digefted  pus  was  taken  from  it. 

19.  Another  finus  on  the  infide  of  his  leg  was  open¬ 
ed,  from  which  came  feveral  clots  of  blood.  The 
difcharge  from  his  thigh  gradually  leffened,  the  finus 
united,  and  the  fever  left  him.  He  had  taken  be¬ 
tween  ten  and  twelve  ounces  of  the  cortex  by  the 
fourteenth  in  ft  ant,  when  he  left  it  off.  By  the  ufe 
of  bitters  he  recovered  his  appetite,  and  on  the  twenty- 
fifth  of  March  he  walked  near  a  quarter  of  a  mile. 
In  the  day  his  leg  Swells  confiderably,  but  in  the 
morning  is  of  it’s  natural  fize  *,  for  which  I  ordered  a 
laced  flocking.  His  thigh  is  ftrong  and  firmly  cica¬ 
trized,  as  alfo  is  his  leg,  and  \he  man  enjoys  good 
health. 

A  mortification  cured  by  the  Peruvian  bark.  By 
Mr.  John  Paisley,  Surgeon  in  Glafgow . 
Vol.  3.  art.  6. 

FEbruary  the  9th,  a  furgeon  of  a  fcorbutic  habit 
of  body,  about  forty  years  of  age,  had  the  top  of 
a  pimple  on  the  middle  of  the  under  lip  cut  off  by  ac¬ 
cident,  which  upon  going  abroad  fwelled,  turned 
hard,  with  an  inflammation  all  round  it :  the  fwelling 
increaled,  and  notwithftanding  he  had  been  blooded 
twice,  and  the  frequent  ufe  of  a  fomentation  for  four 
or  five  days,  extended  itfelf  to  the  angles  of  his 
mouth,  and  fome  way  along  the  cheeks  all  round  the 
chin,  with  great  pain,  and  with  vaft  diforder  through 
his  whole  body. 

On  the  fifteenth  at  eleven  at  night  a  fmall  black 
fpot  appeared,  not  where  the  wound  was,  but  on  the 
middle  of  the  red  part  of  the  lip,  which  fpread  fo 
faft,  that  by  eleven  next  forenoon  it  covered  near  one 
half  of  his  lip,  which  flood  out  very  much.  The  fo¬ 
me  nta- 
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mentation  was  continued  with  a  deception  of  the 
woods.  But  the  mortification  ftill  fpread,  and  in 
three  hours  covered  almofl  his  whole  lip,  reaching 
inwards  and  downwards  to  the  gums*  the  neighbour¬ 
ing  parts  fwelling  and  growing  hard.  Upon  this*  he 
took  half  a  dram  of  bark  betwixt  three  and  four 
o’clock  in  the  afternoon.  At  io  at  night  the  mortifica¬ 
tion  did  not  appear  to  be  increafing.  He  then  took  an¬ 
other  dofe.  Towards  the  morning  of  the  17th  his  lip 
was  fomented,  and  he  took  a  third  dofe.  At  ten  of 
the  forenoon  his  lip  was  drefied,  and  the  mortifica¬ 
tion  had  fpread  no  further.  At  night  fomething  like 
a  fuppuration  appeared  at  the  place  where  the  pimple 
was,  but  none  at  all  on  the  mortified  part.  That 
night  he  took  another  dofe  of  the  cortex,  and  conti¬ 
nued  to  take  one  in  the  morning,  and  another  in  the 
evening  for  two  weeks. 

The  fomentation  and  fpirits  being  applied  twice  a 
day,  and  a  little  emulfion  given  him  for  drink,  with¬ 
out  any  other  medicine  than  the  cortex,  the  fuppura¬ 
tion  fucceeded  well  in  the  mortified  parts,  on  the  third 
day  after  he  began  to  take  that  medicine ;  upon  which* 
proper  digeftives  and  other  dreflings  were  applied. 
The  {loughs  Call  off  very  well,  the  hardnels  and 
fwelling  went  away,  and  in  12  or  15  days  the  lip 
healed  up,  though  with  a  confiderable  contraction  by 
the  great  lofs  of  lubftance. 


A  gangrene  cured  by  the  bark.  By  Dr.  George 
Thomson,  P  by  fid  an  in  Glajgow . 

A  Gentleman  of-feventy^fix  years  of  age,  who 
had  been  fcarce  ever  fick  till  he  was  feized  with 
an  hemiplegia  two  or  three  years  ago,  of  which  he  re¬ 
covered  fo  well,  that  he  walked  abroad  by  the  help 
of  a  flaff,  April  10,  1735.  complained  of  a  pain  in 
the  toe,  next  to  the  little  one  in  the  right  foot;  but 
negledHng  it  two  or  three  days,  till  the  pain  increafing 
with  an  ouzing  of  ichor  from  a  fmali  black  fpot,  and 
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his  ancles  (welling,  fome  tin&ure  of  myrrh  and  aloes 
was  applied  to  it. 

On  the  14th,  the  fwelling  had  gone  a  good  way  up 
his  leg,  and  the  fpot  was  black  and  dry.  Antifeptick 
fomentations  and  the  tincture  were  ufed.  Not  with- 
(landing  which,  and  a  mixture  of  juice  of  hemlock  and 
fpiritof  fait  armoniac,  with  the  tindlure,  all  the  fymp- 
toms  increafed.  Next  day  a  draught  of  the  bitter  de- 
codtion,  in  which  half  a  dram  of  the  bark  had  been  boil¬ 
ed,  was  prefcribed  to  be  taken  every  morning.  17th, 
The  bone  of  the  toe  appeared  bare,  the  flefn  round  it 
mortified,  and  black  fpcts  were  feen  on  the  ancle  and 
calf  of  the  leg.  1 8  th,  The  toe  was  cut  off  at  the  fecond 
joint,  a  digeilive  applied,  and  the  leg  embrocated  with 
fpirit  of  rofemary  flowers,  fait  armoniac,  and  camphire. 
All  tiie  medicines  being  continued,  there  was  no 
great  change  for  three  days.  21  ft.  The  black  fpots 
looked  paler,  but  the  toes  were  all  livid.  2 2d,  His 
pulfe  intermitted,  and  he  was  very  uneafy.  23d,  The 
toes  were  black.  2,1th,  The  fore  grew  fcetid.  The 
black  fpots  in  the  leg  began  todifappear.  25th,  The 
fpots  were  of  a  pale  red  colour.  A  great  pain  in  the 
foie.  No  great  change  on  the  26th  and  27th.  28th, 
The  little  toe  was  cut  off.  Appearance  of  fuppurati- 
on,  with  violent  pain  in  the  foie.  29th,  The  patient 
was  very  feverifn,  raved  with  wild  looks,  and  had  no 
deep.  An  emollient  poultice  applied  to  the  foie. 
30th,  Still  raved.  Swelling  of  the  leg  almofi;  entire¬ 
ly  gone.  No  fpots  on  it.  May  iff,  bloody  famous 
matter  let  out  by  .an  incifion  in  the  foie,  where  the 
tendons  were  bared.  2d  and  3d,  as  formerly.  4th, 
The  two  remaining  lefier  toes  having  mortified  were 
alfo  taken  off.  The  great  toe  a  little  livid.  5th,  The 
upper  part  and  foie  of  his  foot  ill  coloured.  His  ap¬ 
petite  now  firfl  failed  him.  6th  and  7th,  Little  change. 
8  th,  Fifteen  grains  more  cortex  added  to  each 
draught.  9th,  The  fwelling  in  the  leg  much  dimi- 
nifhed.  10th,  The  ulcers  in  the  foot  larger,  nth. 
As  on  the  preceding  day.  1 2th,  Towards  night  he  had 
frequent  fain  tings,  an  intermitting  pulfe,  great  oppref- 
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Hon,  and  ficknefs  with  ftruggling.  Took  fp.  laven- 
dulas  compt.  and  falin.  aromat.  13th,  Much  reliev¬ 
ed,  but  ftili  confufed  with  wild  looks.  14th,  He  was 
calm  and  chearful,'  with  a  regular  pulfe.  15th,  The 
fwelling  of  the  leg  being  gone,  the  embrocation  was 
laid  afide.  16th,  The  ulcer  'was  cleaner.  Half  a 
dram  more  bark  was  added  to  each  draught.  From 
this  to  the  26th  of  June  his  cure  went  on  fuccefsfully, 
with  his  dreflings  and  deco&ion.  June  26th,  The 
foot  began  to  fwell  with  great  pain.  27;  h,  The 
fwelling  increafed-  up  the  leg ;  and  the  great  toe, 
which  had  been  hitherto  of  a  bluifh,  came  nearer  to 
a  black  colour.  The  deception  was  continued,  and 
the  embrocation  again  ufed.  The  fwelling,  with 
black  fpots  about  the  ancle,  increafed  up  to  his  knee 
before  the  7th  of  July,  when  the  ulcer  in  his  foot  was 
black.  Inftead  of  the  bitter  decodtion  he  was  ordered 
half  a  dram  of  the  bark  morning  and  evening.  July 
8th,  Black  fpots  appeared  above  as  well  as  below 
the  knee ;  one  of  them  was  two  inches  in  diameter. 
9th,  The  fwelling  of  his  foot  lefs.  10th,  His  right 
tefticle  fwelled.  Little  change  till  the  15th,  only  the 
fwelling  of  the  tefticle  abated.  1 5th,  He  would  fit 
up.  The  leg  fwelled  greatly.  1 6th,  Many  fmall, 
livid,  or  pale  red  fpots  above  the  knee.  Till  the 
20th,  the  appearances  all  better  j  the  fwelling  dimi- 
niftiing  *,  the  fpots  going  oiF ;  the  ulcer  digefting. 
20th,  He  had  little  fteep,  and  great  pain  •,  his  puife 
was  epprefted,  and  he  very  faintifh  :  he  took  fome 
cordial  drops  without  any  relief.  The  aofe  of  his 
bark  was  increafed  to  two  fcruples  morning  and  even¬ 
ing.  Next  day  the  leg  looked  worfe,  but  better  the 
two  following.  24th,  In  the  night  before  he  had 
a  great  fweat  of  the  thigh  and  leg,  and  the  fwelling 
was  fallen  two  inches.  The  cure  went  well  on  with 
the  cortex  till  Auguft  10th,  when  a  fmall  tumor  was 
obferved  near  the  heel  *,  the  matter  from  which  dis¬ 
charging  at  the  ulcer  in  the  foie  of  the  foot,  it  was 
afterwards  cured  by  compreftion.  The  fwelling  of  the 
leg  appearing  to  be  only  cedematous  was  bandaged  up 
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to  the  knee.  In  the  beginning  of  Odtober,  when  the 
fores  feemed  to  be  near  cured,  he  omitted  the  bark, 
but  a  blifter  as  big  as  a  hen’s  egg,  rifing  on  the  great 
toe  of  the  left  foot ;  and  two  days  after,  fuch  another 
appearing  on  the  great  toe  of  the  right  foot,  he  re¬ 
turned  to  the  ufe  of  the  bark.  The  fkin  which  they 
covered,  is  frefh  and  clean.  The  other  ulcers  are 
now  near  healed,  and  we  refolve  to  continue  the 
bark  lome  time  after  the  cure,  to  prevent  relapfes. 
During  all  the  time  of  the  cure,  except  when  the  pa¬ 
tient  was  lick  and  oppreft,  he  would  not  be  confined 
to  any  regimen  in  diet,  but  indulged  himfelf  even 
in  a  plentiful  ufe  of  fait  meats  and  ftrong  malt  li¬ 
quors. 

Cafe  by  Mr.  William  Wood,  Surgeon  in 

Edinburgh . 

A  Young  woman,  who  was  brought  very  low  by 
what  was  judged  an  atrophy,  from  obftrudtions 
in  the  mefentery,  had  her  feet  greatly  fwelled  in  the 
osdematous  way,  as  all  the  depending  parts  of  her  bo¬ 
dy,  even  in  a  lying  pofture,  were.  The  fkin  on  the 
fuperior  part  of  the  right  foot  having  become  black, 
with  all  the  other  fymptoms  of  mortification,  the 
mortified  foot  was  fomented  with  an  antifeptic  de- 
codlion,  the  gangrene  fcarifled,  bafilicon  with  oil  of 
turpentine  applied  in  the  incifion,  and  a  cataplafm  of 
theriaca  put  over  all.  She  immediately  began  to  take 
a  fcrupJe  of  the  bark  four  times  a  day.  Three  days 
alter,  the  mortified  parts  began  to  feparate  from  the 
iound  :  in  two  days  more  fhe  negledted  her  dofes  of 
the  bark  *,  foon  alter  there  was  no  more  appearance 
oi  any  further  feparation  ;  which  on  taking  the  me¬ 
dicine  went  on  as  formerly.  Her  former  difeafe  kill¬ 
ed  her  in  tew  weeks,  without  any  further  progrefs,  or 
new  attack  of  the  gangrene. 
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Cafe  by  Dr.  Thomas  SimSon,  Profejfor  of  Me¬ 
dicine  in  the  Univerfty  of  St .  Andrew's, 

JOhn  Daw,  about  fifty  years  of  age,  after  being 
employed  all  day  in  fupplying  corn  to  a  mill  in  a 
fieve,  felt  an  uneafinefs  near  the  infertion  of  the  ten¬ 
don  of  the  flexor  of  the  lafl:  joint  of  the  fore-finger, 
where  the  edge  of  the  fieve  refted  *,  the  joint  was  al- 
fo  a  little  fwelled.  He  applied  fome  white  lilly-root 
to  it.  Eight  days  after,  the  whole  finger  and  part  of 
the  metacarp  were  fwelled,  and  a  ferous  dark  colour¬ 
ed  matter  ifiued  from  a  fmall  opening  at  the  fecond 
and  third  joints  of  the  finger.  I  diretfled  him  to  ap¬ 
ply  a  warm  poultice  of  oatmeal,  to  let  blood,  to  take 
a  mercurial  bolus  at  night,  and  fome  jalap  next  day. 
After  the  purge,  which  operated  mildly,  he  grew 
feverifh,  and  his  hand  much  worfe,  the  two  under 
joints  of  the  finger  being  quite  mortified.  There  was 
a  large  gangrenous  blifter  both  on  the  back  and  fore¬ 
part  of  the  metacarp  next  to  the  finger.  A  confide- 
rable  florid  eryfipelatous  fwelling,  which  pitted  when 
prefled,  ran  up  to  his  elbow.  The  gangrened  parts 
were  fomented  with  fpirit  of  turpentine,  and  he  took 
half  a  dram  of  bark  every  fourth  hour.  Next  morn¬ 
ing  the  inflammation  had  made  no  further  progrefs, 
and  in  the  evening  the  fwelling  and  rednefs  extended 
no  higher  than  his  wrift,  and  below  it  the  ap¬ 
pearances  were  better,  the  parts  being  more  fenfible, 
and  a  fuppuration  beginning  round  the  middle  joint 
of  the  fore-finger.  He  continued  the  bark,  and  on 
the  15th  day  from  the  beginning  of  the  diforder,  the 
mortified  parts  entirely  feparated,  the  bliftered  fkin 
caft  off,  and  a  brown  liquor  ifiued  from  an  ulcer, 
which  penetrated  from  one  fide  to  the  other  of  the 
articulations  of  the  firfi  bone  of  the  fore-finger  with 
the  metacarp.  The  two  mortified  joints  were  cut  off. 
The  ufe  of  the  bark  was  continued  eight  days  longer, 
but  in  fewer  dofes.  The  flump  was  gradually  cover- 
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ed  with  flefh,  and  after  a  tendon  was  caft  out  of  the 

ulcer  in  the  metacarp,  all  the  fores  fpeedily  cicatrized. 

* 

Cafe  of  Mr .  Morton,  an  Apothecary  in 

Coventry . 

MR.  Morton  laboured  more  than  a  year  under 
a  fore  throat,  occafioned  by  a  fpot  at  the  root 
of  his  tongue,  no  bigger  than  a  fix-pence,  which  was 
looked  upon  as  cancerous,  and  which  various  methods 
of  cure  had  no  efFe6c  on.  At  length  he  made  trial 
of  the  bark,  and  after  ufing  it  fome  time,  he  fpit  up 
a  great  deal  of  dead  filth  from  the  fore,  which  filled 
up,  though  it  was  flill  painful,  and  hard  about  the 
edges. 

Cafe  by  Mr.  Gibson,  Surgeon  in  Edinburgh. 

MR.  Alexander  Bayne,  aged  forty,  of  a  grofs 
fcorbutic  habit,  on  the  4th  of  June  1735.  was 
thrown  from  a  horfe  on  the  pin  of  a  cart,  by  which 
a  large  penetrating  wound  was  made  in  the  under 
part  of  the  umbilic  region,  towards  the  right  fide, 
through  which  the  omentum  fell  down  four  or  five 
inches,  with  its  lower  edge  lacerated.  There  was  alfo 
a  fimple  fracture  of  the  fibula  of  his  left  leg.  The  co¬ 
lour  of  the  omentum  being  changed  from  it’s  expofure 
to  the  air,  a  ligature  was  made  upon  the  found  part 
in  the  ufual  manner, and  the  cawl  cutoff  withinhalf  an 
inch  of  the  tying.  The  external  wound  was  dreffed 
with  a  warm  digeftive,  Supported  with  comprefies  and 
bandage,  fo  as  to  prevent  the  prolapfus  of  any  of 
the  other  vifcera.  The  fradlure  of  the  fibula  was  ea- 
fily  reduced  and  dreffed  in  the  ordinary  way.  He 
was  plentifully  blooded  and  an  emollient  clyfter  was 
inje<d4d.  The  two  following  days,  no  extraordi¬ 
nary  iymptom  appearing,  he  was  dreffed  as  formerly. 
On  the  feventh  of  June  the  digeilion  was  begun, 
on  the  eighth  there  was  a  reafonable  difcharge  of 
welhdigefted  pus.  But  on  the  ninth  he  had  paffed  a 
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reftlefs  night ;  his  tongue  was  white  but  not  parched, 
and  the  degree  of  fever  not  confiderabJe  *,  the  dreflings 
were  dry,  and  fomewhat  more  than  two  inches  round 
the  wound  the  parts  were  livid  and  infenfible.  Sca¬ 
rifications  and  a  fomentation  were  immediately  tffed, 
warm  oil  of  turpentine  applied,  and  a  poultice  of 
theriaca  moiftened  with  fpirit  of  wine  was  laid  over 
all,  and  half  a  dram  of  bark  was  given  every  fourth 
hour,  with  a  fmali  glafs  of  old  ftrong  claret.  In 
the  evening,  the  mortification  had  made  no  progrefs, 
and  a  kind  of  dew  appeared  on  the  dreflings,  which 
were  renewed.  The  bark  was  regularly  given  through 
the  night,  which  he  pa  fled  with  more  eale  than  the 
preceding.  Next  day  there  was  a  difcharge  from  the 
wound  of  excellent  matter.  The  bark  was  continued 
till  the  fourteenth,  when  not  only  the  wound  but  the 
inciflons  yielded  laudable  pus.  On  the  fifteenth,  the 
fra&ure  was  drefled  and  appeared  in  a  good  way.  On 
the  flxteenth  he  complained  of  a  fenfe  of  cold  in  the 
foot  of  the  fradured  leg  *,  the  fkin  was  livid  and  cold 
as  ice,  with  gangrenous  veflcles  here  and  there,  which 
were  cut  and  fomented.  The  wound  in  the  belly 
difcharged  only  a  fmali  quantity  of  a  foetid  bloody  ichor; 
the  colour  of  the  fkin  round  it  being  much  paler  than 
ufual.  Wherefore  the  bark  was  again  taken,  which 
anfwered  fo  well,  that  at  the  next  drefling,  well  con¬ 
ceded  matter  had  run  from  the  wound,  and  the  na¬ 
tural  heat  and  colour  of  the  foot  was  reftored.  The 
ufe  of  the  bark  was  continued  for  a  conflderable  time, 
the  neceffity  and  excellency  of  which  was  apparent ; 
for  if  in  the  firft  three  weeks,  the  diftance  of  time  be¬ 
tween  taking  each  dofe  exceeded  eight  hours,  the  mat¬ 
ter  was  in  lefs  quantity  and  of  a  much  worfe  quality. 
The  cure  was  finifhed  in  five  weeks. 
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Cafe  by  Mr.  James  Calde R,jun.  Surgeon 

in  Glafgow. 

A  Boy  of  twelve  years  of  age,  of  a  good  confuta¬ 
tion,  by  jumping  violently,  ftrained  the  articu¬ 
lation  of  the  foot,  and  a  tight  bandage  being  applied 
to  it,  the  inflammation  was  greatly  increafed,  and  black 
fpots  appeared  upon  the  fkin.  His  pulfe  was  high 
and  quick,  The  common  methods  with  a  variety  of 
medicines  were  ufed  for  eight  days  to  no  purpofe.  At 
length  a  fcruple  of  the  bark  was  given  four  times  a 
day.  Six  days  after,  the  putrid  parts  feparated  and 
caffc  off,  and  the  cure  went  on  as  that  of  a  mild  ul¬ 
cer  ufes  to  do. 

Cafe  by  Mr.  Monro,  Profejfor  of  Anatomy. 

RObert  Biggins,  a  middle-aged  labouring  man,  by 
a  fall  broke  both  the  bones  of  the  leg  three  inches 
above  the  articulation  of  the  foot.  There  was  a  large 
wound  on  the  anterior  part  of  the  fra&ure  *,  a  violent 
inflammation  and  tenfion  of  the  whole  leg,  with  a 
mortification  near  the  wound.  For  the  firffc  four  days 
he  was  treated  in  the  common  method  for  gangrenes ; 
the  tenfion  yielded  a  little,  but  the  gangrene  ad¬ 
vanced.  On  the  fifth  day  he  took  the  bulk  of  a  nut¬ 
meg  of  an  electuary  compofed  of  bark  and  fyrup  of 
cloves  three  times,  the  ufual  applications  being  conti¬ 
nued.  On  the  fixth  there  was  a  remarkable  change 
for  the  better.  On  the  7th,  the  fomentation  ufed  hi¬ 
therto,  being  neglected,  the  pain  became  violent,  and 
the  appearances  worfe.  The  bark  and  fomentation 
being  again  ufed,  the  bad  fymptoms  decreafed  daily. 
On  the  twelfth  the  fradlure  was  reduced,  and  the 
cure  went  afterwards  on  in  the  common  way. 
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Cafe  by  Mr.  John  Douglas,  Surgeon  in 

* - T)Orteous,  a  labouring  man  about  twenty  years 

\f  of  age,  having  fra&ured  his  arm  by  a  fall  had 
it  bandaged  up,  without  reducing  the  fra&ure.  Thir¬ 
teen  days  after,  a  large  fwelling  and  a  confiderable 
mortification  were  brought  on  the  part.  His  pulfe 
being  felt  at  the  wrift  of  that  arm  in  a  natural  ftate, 
and  there  being  little  tumor  in  the  hand,  the  gan¬ 
grened  part  was  fcarified,  and  the  patient  took  half  a 
dram  of  the  powder  of  the  bark  every  three  or  four 
hours.  Ten  days  after  the  fwelling  of  the  arm  was 
fallen,  and  a  great  (hare  of  the  fphacelated  parts  were 
feparated.  On  a  nice  infpe'&ion,  all  the  parts  under 
the  fradured  bones  were  mortified.  The  limb  was  am¬ 
putated  clofe  by  the  head  of  the  os  humeri,  beyond 
which  the  mortification  extended  a  confiderable  way ; 
fo  that  the  furgeon  had  great  difficulty  in  {ditching 
the  artery,  and  was  obliged  to  apply  bandages,  and 
therefore  could  not  fcarify,  nor  ufe  the  common  me¬ 
dicines  in  fuch  cafes,  but  was  obliged  to  truff  entirely 
to  the  bark,  which  was  given  as  formerly.  In  a  few 
days,  a  good  fuppuration  came  on,  and  the  patient 
cured  eafily  and  is  now  in  good  health. 

The  effecl  of  Peruvian  bark  in  gangrenes ,  ulcers , 
and  the  f mall  pox ,  by  Alexander  Mon¬ 
ro,  Profef'or  of  Anatomy  in  the  Univerfty 
of  Edinburgh ,  and  F.  R.  S.  Vol.  5.  art.  10. 

A  Young  gentleman  very  healthy  in  appearance, 
had  ftrained  his  left  hand,  but  had  no  uneafinefs 
in  it  for  ten  or  twelve  days,  when  he  was  fuddenly 
feized  with  a  fharp  pain  near  the  os  pifi forme  of  the 
wrift,  and  foon  after  the  integuments  of  the  anterior 
part  of  the  metacarpal  bone  of  the  little  finger  {wel¬ 
led. 
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led.  Two  days  after,  a  mortification  begun;  the  fkin 
was  fcarified,  the  part  fomented,  and  fome  digeftive 
ointment  with  oil  of  turpentine  applied  ;  which  dref- 
,  fings  were  continued  the  third  day. 

On  the  fourth  day,  the  teguments  covering  the 
fhort  mufcles  of  the  little  finger  were  all  mortified  ; 
his  pulfe  was  fo  low  as  fcarce  to  be  felt,  the  ftroaks 
fo  quick  as  hardly  to  be  numbered.  He  had  a  tre¬ 
mor  all  over  his  body,  with  a  frequent  fubfultus  ten- 
dinum,  a  conftant  anxiety,  reftlefnefs  and  delirium  ; 
his  tongue  was  parched  and  dry,  and  whatever  food 
or  drink  he  took  was  thrown  up  almoft  as  foon  as 
down.  The  gangrened  parts  were  again  fcarified  and 
fomented,  their  edges  drefied  with  warm  bafilicon, 
and  a  fmall  proportion  of  oil  of  turpentine  ;  and  a 
poultice  of  theriaca  was  put  over  all.  Soon  after  his 
bowels  were  emptied  by  a  clyfter,  and  as  fcon  as  its 
operation  was  done,  five  ounces  of  warm  milk,  and  a 
dram  of  the  bark  in  powder  were  injedded,  which  he 
retained.  This  injection  was  four  hours  after  repeated, 
and  twice  more  in  the  night, 

Next  morning  he  had  no  raving,  tremor,  fubful¬ 
tus  or  vomiting,  and  his  pulfe  was  flronger  and 
flower.  The  hand  was  dreffed  as  before,  and  the  in- 
jeddion  repeated  ;  in  the  afternoon  it  was  changed 
at  the  patient’s  defire,  for  a  bolus  of  half  a  dram  of 
the  bark,  which  was  repeated  every  four  or  five  hours. 
The  fever  ceafed  ;  the  gangrened  parts  began  to  fe- 
parate  next  day  ;  and  the  bark  being  continued  for 
feveral  days,  the  cure  went  on. 

In  all  the  gangrenes  where  the  bark  was  given  with 
fuccefs,  it  brought  on  a  mild  fuppuration,  which  be¬ 
came  worfe  when  the  ufe  of  the  bark  was  interrupted, 
and  again  turned  of  a  good  kind  when  it  was  repeated. 
This  led  me  to  give  it  in  feveral  fores  where  the  (up- 
puration  was  faulty,  in  which  it  generally  did  good 
fervice,  and  the  bark  became  a  common  and  beneficial 
medicine  in  this  town  for  fuch  fores. 

This  effe<5fc  of  the  bark  led  me  to  give  it  to  feveral 
variolous  patients,  where  either  a  right  fuppuration 
v  '  did 
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did  not  come  into  the  puftules,  or  petechise  fhewed  a 
difpofition  to  a  gangrene  ;  and  I  had  the  pleafure  to 
fee  the  effects  I  expedted  from  it.  The  empty  vefi- 
cles  filled  with  matter ;  watery  fanies  changed  into 
white  thick  pus  ;  the  petechia?  became  gradually  of  a 
pale  colour,  and  at  laft  difappeared  ;  and  the  blacken¬ 
ing  of  the  pox  began  fooner  than  was  expected. 

I  gave  at  firft  the  decoction,  then  the  extradl  of 
the  bark  ;  and  afterwards  the  fine  powder  mixed  with 
fomemild  rich  fyrup,  and  an  aromatic  diftilled  water; 
in  this  form  from  ten  to  forty  grains  were  ordered  to 
be  fwallowed  every  four  or  five  hours. 

But  there  was  fometimes  a  neceflity,  efpecially  in 
childrens  cafes,  to  ufe  the  bark  in  the  form  of  clyf- 
ters  •,  previous  to  which  the  bowels  were  unloaded  by 
a  clyfter,  and  then  from  half  a  dram  to  two  drams  of 
the  Jefuit’s  powder  was  injedted,  with  a  fmall  quantity 
of  warm  milk,  to  which  fome  diafcordium,  or  fyrup 
of  poppies  was  added,  if  the  bark  was  retained  too 
fhort  a  time.  Thefe  injections  were  repeated  morn¬ 
ing  and  evening,  or  oftener. 

I  have  hitherto  only  given  the  bark  in  the  fmall- 
pox,  after  the  eruption,  and  continued  it  till  the 
blackening  was  compleated  ;  but  am  perfuaded,  from 
the  effedts  I  faw  of  it  in  mitigating  the  fecondary  fe¬ 
ver,  that  if  it  is  given  during  the  eruptive  fever,  it 
might  be  of  ufe  in  determining  the  fmall-pox  to  be  of 
a  favourable  kind. 

The  bark  however  in  fome  cafes  may  prove  injuri¬ 
ous  ;  thus  in  the  fmall-pox,  when  the  lungs  are  vio¬ 
lently  infardted,  I  have  feen  patients  almoft  fufFocated 
after  a  fmall  dofe  of  it.  In  fhort  I  pretend  to  recom¬ 
mend  it  no  farther  than  as  an  excellent  affiftant  to 
nature,  in  what  the  ancients  call  the  concodfion  and 
maturation  of  the  morbid  humors,  the  effedls  of 
which  appear  in  moderating  the  fever  and  bringing  on 
a  kindly  mild  fuppuration. 

\ 
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Powder  of  tin ,  an  anthelmintic  medicine .  By 

Dr.  Charles  Alston,  ProfeJJ'or  of  Botany 
and  the  Materia  Me  die  a  in  the  Univerfty  of 
Edinburgh.  Yol.  5.  art.  7. 

THE  powder  of  tin  has  been  ufed  for  many 
years  as  a  remedy  againft  worms,  and  particu¬ 
larly  the  flat  kinds,  which  oftentimes  elude  the  force 
of  all  other  medicines  •,  but  few  are  acquainted  with 
the  proper  dofe  and  manner  of  adminiftering  it,  upon 
which  it’s  fuccefs  chiefly  depends.  The  effedts  of  the 
following  medicine  have  been  fo  remarkable,  that  I 
think  proper  to  publifh  it,  and  recommend  it  as  a 
moft  valuable  remedy  for  this  loathfome  difeafe. 

A  Receipt  for  the  Fluck-worm. 

Take  an  ounce  and  an  half  of  pewther  metal,  and 
grind  it  fmall  to  powder  *,  take  half  a  mutchkin  of 
treacle,  and  take  your  powder  and  mix  both  toge¬ 
ther.  The  Friday  before  the  change  of  the  moon 
take  one  half  of  it,  and  the  day  thereafter  take  the 
half  of  the  other  half,  and  the  Sunday  thereafter  the 
reft  of  it  *,  on  the  Monday  purge. 

To  full  grown  perfons  I  give  two  ounces  of  the 
powder  of  pure  tin,  put  through  the  fineft  hair  fieve, 
mixed  with  eight  ounces  of  treacle,  having  firft  purg¬ 
ed  the  patient  the  preceding  Thurfday  with  an  in* 
fhfion  of  fena  and  manna.  On  Saturday  morning  I 
give  half  an  ounce  of  the  tin  in  two  ounces  of  treacle, 
and  as  much  on  Sunday  morning.  On  Monday  they 
are  purged  again  with  the  fame  infufion.  Though 
probably  there  is  nothing  in  the  day,  yet  I  thought  it 
not  amifs  at  firft  to  follow  in  this  the  diredtions  in 
the  receipt,  and  finding  the  medicine  fucceeded  be¬ 
yond  expedition,  I  never  altered  it. 

I  gave  it  to  a  woman  for  the  tape-worm,  who 
having  been  long  troubled  with  this  difeafe,  had  tak¬ 
en 
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en  many  medicines  for  it,  and  among  the  reft  fmall 
quantities  of  this  powder.  She  had  often  pafled  fmall 
fragments  of  the  worm,  and  was  far  gone  in  a  he<5tic 
confumptian.  This  powder  feemed  to  bring  away  all 
that  remained  of  this  trenia,  for  fhe  was  never  more 
troubled  with  it ;  the  confumption  however  continu¬ 
ing,  at  laft  carried  her  off. 

I  have  often  prefcribed  it  for  the  gourd  worm,  and 
it  never  failed  to  compleat  the  cure.  A  man  who  had 
laboured  under  this  diftemper  for  many  years,  and 
had  taken  a  great  variety  of  medicines  to  no  purpofe, 
took  the  powder  as  above,  and  was  cured  in  five 
days.  The  firft  purge  brought  away  a  few  worms, 
but  none  appeared  the  three  days  he  took  the  powder, 
nor  with  the  firft  ftool  after  the  fecond  purge  ;  but  in 
the  fecond  he  voided  a  large  number.  A  month  after 
the  medicines  were  repeated,  but  not  fo  much  as  one 
worm  was  to  be  feen  in  his  ftools,  nor  did  he  ever 
obferve  any  afterwards. 

This  powder  immediately  cures  the  pain  in  the 
ftomach  occafioned  by  worms,  though  it  brings  them 
not  away  till  fome  days  after. 

Obfervations  on  the  effeSs  of  lignum  guaiacum  in 
cancers.  By  Mr.  John  Love,  Surgeon  in 
Greenock .  V ol.  5.  art.  9. 

TH  E  virtues  of  lignum  guaiacum  in  venereal  dif- 
orders,  particularly  ulcers,  have  been  much 
commended,  but  its  good  effe&s  in  cancerous  fores 
are  not  fo  well  known.  Ifabel  Chambers,  about  thir¬ 
ty  years  of  age,  of  a  bad  habit  of  body,  upon  the 
healing  up  of  feveral  running  fore$,  had  a  large,  hard, 
indolent  tumor  formed  in  her  left  breaft,  which  in 
eight  months  increafed  to  a  great  bulk,  broke,  and 
became  a  plain  ulcerated  cancer,  for  which  I  ampu¬ 
tated  the  whole  breaft.  Several  days  after,  fhe  fweat- 
ed  plentifully,  and  the  fuppuration  went  on  well. 
The  (wearing  then  ceafed,  and  fome  days  after,  the 

lower 
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lower  part  of  the  wound  looked  in  a  gangrenous  way* 
which  appearance  was  removed  by  fcarifications,  fo¬ 
mentations,  &c.  and  the  ufe  of  the  bark,  but  the  matter 
of  the  fore  continued  ichorous,  and  a  knot  of  a  white 
colour  rofe  a  little  below.  On  opening  which,  indead 
of  pus,  I  found  a  fubftance  refembling  cheefe.  This 
fore  put  on  an  appearance  between  a  gangrene  and 
cancer,  with  a  fwelling  between  it  and  the  larger 
wound,  which  was  now  about  the  breadth  of  a  crown 
piece.  I  tried  the  method  above  with  feveral  other 
medicines  without  effed ;  the  fore  became  more 
painful,  worfe  coloured,  and  an  inflammation  and 
hardns  fs  were  brought  on  the  furrounding  teguments. 
I  then  made  her  drink  every  day  four  pounds  of  a 
drang  decodion  of  guaiacum,  made  with  four  ounces 
of  the  rafpings  boiled  in  fix  pounds  of  water  till  it 
came  to  the  quantity  prefcribed,  and  gave  her  fome 
theriaca  at  night  to  make  her  fweat ;  but  this  not 
fucceeding,  {he  was  purged  with  twenty-five  grains  of 
pil.  cahise,  and  five  of  mercurius  dulcis,  the  decodion 
of  guaiacum  being  dill  continued.  After  this  the 
fweats  returned  plentifully.  Indead  of  the  former  ap¬ 
plications  the  following  was  applied. 

R.  rafur.  lig.  guaiac.  unc.  viii.  herb,  aromat.  m.  vi. 
m.  coq.  ex  aq.  font.  q.  s.  ad  colatur.  lib.  iv.  p.  fotu. 

R.  colatur.  hujufce  unc.  vi.  acet.  vin.  alb.  unc.  ii.  fa¬ 
rm.  fern.  lin.  unc.  ii.  fasnugrasc.  unc.  i.  aven.  f.  q.  coq. 
ad  confident,  cataplafm.  and  I  put  a  pledgit  fpread  with 
liniment.  Arcafi  part.  viii.  ol.  Terebinth,  part.  1.  on  the 
lore.  By  the  ufe  of  this  liniment,  poultice  and  fomen¬ 
tation,  a  fkin  was  brought  on  the  parts  in  a  little  time. 

A  woman,  about  the  time  of  her  menfes  leaving 
her,  had  feveral  hard,  painful,  itchy  tumors  in  the 
orifice  of  the  vagina  of  the  fize  of  peafe  •,  feveral  of 
them  fuppurated,  and  left  a  hard  dool  behind  them  ; 
at  lad  one  increafed  to  the  bulk  of  a  fmali  walnut ;  it 
was  livid  and  very  hard,  painful,  and  itched  intole¬ 
rably.  By  fcratching  die  broke  the  furface  of  it,  which 
difcharged  a  bloody-coloured  ferum.  By  the  ufe  of 
the  decodion,.  fomentation  and  cataplafm,  mentioned 
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in  the  foregoing  cafe,  except  that  I  added  a  little  fal 
ammoniac  to  the  poultice,  fhe  was  cured. 


Vitrum  antimonii  ceratum ,  a  Jpecifc  medicine  in 
the  dyfentery.  By  John  Pringle,  M.  D . 
Fellow  of  the  College  of  Phyficians ,  and  Pro - 
fejfor  of  Ethics  in  the  Univerfty  of  Edin - 

burgh .  'Vol.  5.  art.  15. 

TPI E  vitrum  antimonii  ceratum  has  for  fome  time 
been  held  as  a  fpecifc  in  dyfenteries,  but  the 
preparation  and  manner  of  giving  it  have  been  kept  a 
fecret,  till  Dr.  Young  generoufly  made  it  public.  1 
have  tried  it  often  myfelf  in  ordinary  cafes,  and  once 
in  a  dyfentery  of  four  years  (landing  with  furprizing 
fuccefs. 

The  following  receipt  of  the  medicine  end  ohfervatioHs 
were  communicated  by  Dr.  You n  g . 

Take  glafs  of  antimony  in  powder  one  ounce,  bees 
wax  one  dram  ;  melt  the  wax  in  an  iron  ladle,  then 
add  the  powder ;  fet  them  on  a  (low  f  re  without 
flame,  for  the  fpace  of  half  an  hour,  continually  fiir- 
ring  them  with  a  fpatula ;  then  take  it  from  the  fire  $ 
pour  it  upon  a  piece  of  clean  white  paper,  powder 
it,  and  ke^>  it  for  ufe.  This  quantity  loft  a  dram  of 
it’s  weight  in  preparation.  The  glafs  melts  in  the  wax 
with  a  very  flow  lire. 

After  it  has  been  about  twenty  minutes  on  the  f  re, 
it  begins  to  change  the  colour,  and  in  ten  more, 
comes  near  the  colour  of  fnufr ;  which  is  a  mark  of 
ids  being  fufficiently  prepared. 

The  ordinary  dofe  for  an  adult  is  ten  or  twelve 
grains  *,  but,  for  the  greater  fafety,  I  commonly  be¬ 
gin  with  fix  grains  ;  to  a  flrong  man  I  have  given  a 
fcruple,  which  fometimes  works  fo  mildly,  that  I 
have  thought  it  too  weak.  To  weakly  conflitutions 
I  give  five  or  fix  grains,  increasing  the  dofe  afterwards, 

S  according 
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according  to  the  operation.  To  a  boy  of  ten  years  of 
age  1  give  three  or  four  grains.  To  a  child  of  three  or 
four  years,  two  or  three. 

I  gave  it  in  dyfenteries  with  or  without  a  fever, 
whether  epidemic  or  not :  and  I  have  found  it  fuc- 
cefsful  where  bleeding  and  vomits  have  been  pre- 
mifed,  and  where  they  have  not. 

I  never  chufe  to  give  opiates  in  the  beginning,  efpe- 
cially  where  there  is  great  ficknefs  ;  becaufe,  although 
opium  gives  relief  to  fome,  yet  at  other  times  I  have 
thought  both  the  ficknefs  and  purging  increafed  the 
following  day.  I  never  began  with  a  larger  dofe 
than  ten  grains,  becaufe  it  frequently  operates  as  vio¬ 
lently  at  firft,  as  twenty  grains  at  laft,  even  upon  the 
fame  patient.  In  it’s  operation  it  fometimes  makes 
the  patient  lick  and  vomits  ;  it  purges  almoft  every 
perfon  *,  but  I  have  -known  it  cure  without  any  eva¬ 
cuation  or  ficknefs ;  nay  in  violent  dyfenteries  they 
purge  feldomer  with  it  than  without  it.  If  it  purge 
fufficiently,  or  fatigue  the  patient,  I  intermit  a  day  or 
two  betwixt  each  dofe,  as  I  do  with  other  purgatives. 
As  I  have  cured  fome  with  one  dofe,  I  have  been 
obliged  to  give  others  five  or  fix,  efpecially  when  the 
firft  dofes  have  been  too  mild  ;  and  I  have  often 
thought  weak  dofes  did  no  good  in  chronic  cafes. 
After  the  fecond  or  third  dofe,  the  ftools  are  feldom 
bloody,  the  gripes  and  ficknefs  abate  much,  and 
the  mucous  ftools  grow  lefs  vifcid.  Give  it  with  an 
empty  ftomach,  for  then  l  think  it  operates  moft 
mildly.  Forbid  drinking  any  thing  after  it,  for  three 
hours,  unlefs  the  patient  is  very  lick  or  difpofed  to 
vomit  •,  in  which  cafe  give  warm  water  as  in  other 
vomits.  Beware  of  giving  it  for  a  diarrhoea  in  the 
end  of  a  confumption.  I  have  cured  fome  other  di¬ 
arrhoeas  of  long  {landing  with  large  dofes  of  it ;  but 
it  has  failed  oftener  here  than  in  dyfenteries.  I  for¬ 
bid  the  ufe  of  all  fermented  liquors,  and  recommend 
a  milk  diet  with  rice  or  bread,  chicken-broth  or  wa¬ 
ter-gruel.  I  give  nothing  cold,  unlefs  it  be  a  tea 
fpoonful  of  gelly  of  hartfhorn,  as  often  as  the  patients 

2  -  pleafe  ; 


and  OBSERVATIONS.  t9$ 

pleafe ;  and  fometimes  I  indulge  them  with  the  gehy 
of  currans  to  refrefh  their  tongue.  It  may  be  given 
fafely  to  women  with  child ;  and  to  children  on  the 
bread:  you  may  give  half  a  grain. 

The  hidory  of  the  two  following  cafes  was  wrote 
by  Dr.  Francis  Pringle. 

A  gentleman^  fervant  thirty  years  of  age  was  tak¬ 
en  ill  of  a  dyfentery  about  the  middle  of  Janu- 
ary  1735.  The  ufual  methods  of  cure  gave  him 
fome  relief,  but  the  didemper  returned  with  great¬ 
er  violence.  On  the  25th  of  January  he  was  blood¬ 
ed  for  a  violent  ditch  in  his  fide.  On  the  26th 
he  took  the  vitrum  antimonii  ceratum,  which  purged 
him  brifkly,  but  eafily  enough,  all  day.  His  dools 
were'ferous,  at  night  he  took  ten  grains  of  pil.  Mat* 
thaei,  was  eafy  next  day,  and  had  only  two  (tools,  but 
the  pain  in  his  fide  returning,  lie  was  blooded  again. 
28th,  The  antidyfenteric  medicine  was  repeated,  it 
puked  him  more  than  the  firft,  and  purged  him  im- 
menfely  from  morning  to  night.  His  (tools  were  le- 
rous  without  blood  or  gripes.  At  night  the  paregoric 
pills  were  renewed,  he  flept  well.  29th,  He  was  very 
eafy,  and  altogether  coftive.  30th,  He  went  abroad, 
and  the  air  being  a  little  colder,  had  fome  griping 
pains,  with  a  tendency  to  purging  •,  but  having  taken 
the  paregoric  pills  at  night  was  well  next  day.  Some 
days  after,  he  had  a  return  of  the  difeafe,  and  twelve 
grains  of  the  antimonial  medicine  were  given  him, 
by  which  he  recovered,  and  had  no  relapfe. 

Mr. - was  feized  with  a  loofenefs,  Novem¬ 

ber  29,  1735,  attended  with  a  flight  fever,  third,  fick- 
nefs  at  ftomach,  pains  in  his  belly,  efpecially  below 
the  navel.  His  dools  were  frequent,  and  for  the 
mod  part  bloody.  Notwithstanding  the  common 
methods  of  cure  w'ere  made  ufe  of,  the  difeafe  conti¬ 
nued  violent,  though  for  the  mod  part  after  the  be¬ 
ginning  without  blood.  December  nth,  he  took 
feven  grains  of  the  vitrum  antimonii  ceratum,  which 
purged  him  that  day  twenty-three  times,  but  without 
gripes,  blood  or  draining.  At  might  he  took  twelve 

S  2  grains 
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grains  of  pil.  Matthasi,  which  checked  the  purging  z 
few  hours.  Next  day  he  had  twenty  ferous  ftools 
without  gripes.  At  night  he  took  fourteen  grains  of 
pil.  Matthasi,  and  next  morning  eight  grains  of  the 
medicine,  which  purged  him  as  before,  only  the 
ftools  were  grown  more  confident.  At  night  fifteen 
grains  of  the  opiate  were  taken.  December  14th,  the 
purging,  which  had  been  ftopt  as  before,  return¬ 
ed,  and  he  had  twenty  ftools.  At  night  the  pills 
were  repeated,  and  he  had  fome  reft,  and  was 
free  in  fome  meafure  of  the  purging.  About  feven 
in  the  morning  he  took  ten  grains  of  the  medi¬ 
cine,  which  purged  him  plentifully  as  formerly.  At 
night  he  took  eight  grains  of  the  pacific  pills,  purg¬ 
ed  eighteen  times  next  day,  but  eafily  ;  had  eight 
grains  of  the  pills  again  at  night,  and  next  day,  De¬ 
cember  37,  took  twelve  grains  of  the  antidyfenteric 
medicine,  which  gave  him  thirteen  ftools,  feveral  of 
which  were  con fi (tent  like  natural  ones,  and  he  was 
pretty  wejl  and  hearty.  At  night  he  took  eight 
grains  of  the  opiate,  and  had  no  (tool  till  eight  in  the 
morning  ;  the  thirft  and  fever  were  lefs,  he  was  eafy, 
fironger,  had  an  appetite,  and  purged  fometimes  that 
day,  but  his  ftools  were  more  natural.  At  bed- time 
he  took  eight  grains  of  the  pill,  and  had  a  good 
night.  19th,  He  took  twelve  grains  of  his  medicine, 
which  purged  him  about  ten  times  very  eafily  :  he 
fiept  very  well  -that  night,  though  the  paregoric  was 
omitted. .  20th,  He  had  feveral  ftools,  took  the  pa¬ 
cific  pills  at  bed- time,  had  a  good  night,  and  purged 
but  twice.  21  ft,  Omitted  the  pills,  and  fiept  well. 
2 2d,  He  took  a  fixth  dofe  of  the  antidyfenteric  me¬ 
dicine,  confiding  of  gr.  xv.  which  agreed  well  with 
him  ;  from  that  time  he  continued  in  a  way  of  reco¬ 
very,  feldom  purging  above  twice  a  day.  31ft,  He 
was  fo  well  that  he  feemed  to  have  got  free  of  his 
indifpofition,  and  continued  fo  without  any  relap fe. 


An 
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An  account  of  two  trials  made  with  J)r.  Young*? 
ant idyf enteric  Powder .  By  Mr.  Andrew 

Brown,  Surgeon  in  Dalkeith . 

William  Loudon,  about  forty  years  old,  was  fo 
reduced  by  the  dyfentery,  that  he  could  fcarce 
walk  or  fit  upright.  After  he  had  gone  through  the 
common  methods  of  cure  to  no  purpofe,  he  took  three 
dofes  cf  the  vitrum  antimonii  ceratum,  of  nine  grains 
each,  one  every  other  day,  which  with  a  proper  re¬ 
gimen  carried  off  the  dyfentery. 

A  man  of  eighteen  years  of  age,  laboured  under 
the  dyfentery  for  three  months,  with  gripes  and  lofs 
of  appetite  ;  after  bleeding  he  took  three  dofes  of  the 
above  powder,  fix  grains  in  a  dofe,  which  fuppreffed 
the  dyfentery,  but  did  not  entirely  remove  it  •,  there¬ 
fore  he  took  three  dofes  more  of  nine  grains  each* 
which  effectually  carried  it  off. 

Several  cafes  by  Dr.  Thomas  Simson,  Profef 
for  of  Medicine  in  the  TJniverfity  oj  St.  An¬ 
drew s. 

William  Jervy,  upwards  of  twenty  years  of  age, 
was  feized  with  a  fevere  dyfentery.  He 
fcarce  had  any  interruption  in  his  purging  attended 
with  great  anguifh  and  ficknefs,  whereby  he  was 
greatly  reduced.  I  gave  him  immediately  fourteen 
grains  of  the  ftibium,  which  made  him  eafier  for  24 
hours.  Next  day  he  got  a  clyfter  of  whey  and  ca- 
momel  flowers,  but  grew  worfe.  The  third  I  gave 
the  Aibium  without  fuccefs,  but  this  I  afcribed  to  cold 
in  going  to  ftool.  Two  days  after  I  perfuaded  him  to 
a  third  dofe.  He  was  fo  fenflble  of  the  good  effects 
of  it  that  he  took  a  fourth  dofe,  which  relieved  him 
moft  of  all.  I  dire&ed  a  fifth  tb  prevent  a  relapfe. 

— - Murray  had  for  ten  days  continued  under  a 

dyfentery,  with  horror,  gripes,  ficknefs,  &c.  ten 

S'  3  grains 
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grains  given  every  other  day  for  three  times  recovered 
her. 

A  young  lady  took  for  a  vomit  mercurii  prsecipi- 
tati  Wurtzii  gr.  vii.  at  eight  in  the  morning,  which  by 
eleven  had  vomited  her  five  times,  but  fhe  continued 
fick  for  twelve  hours,  and  then  began  again  to  vo¬ 
mit  and  purge.  In  this  cafe  fhe  continued  till  nine 
next  morning,  when  a  dofe  of  liquid  laudanum  was 
given  her,  which  made  her  eafier  that  day  ;  but  the 
next  her  purging  returned  with  blood  and  gripes.  I 
gave  her  fix  grains  of  antidyfenteric  powder.  It  was 
fix  hours  before  fhe  had  a  ftool  which  was  free  from 
blood  and  of  it’s  natural  form. 

A  boy  about  fourteen  had  been  fubjefl  to  a  dyfen- 
tery  for  a  whole  year.  I  gave  him  fix  grains  for  a 
dofe.  His  firft  fiools  were  bloody,  but  the  lad  un¬ 
tinged  ;  the  fecond  day  he  kept  eafy  ;  the  third  his 
fiools  were  again  bloody.  The  fourth  he  got  a  fe¬ 
cond  dofe,  but  did  not  purge,  and  was  free  of  gripes. 
Next  day  his  fiools  appeared  to  form,  though  inter- 
fperfed  with  blood,  which  after  this  difappeared.  I 
gave  him  two  other  dcfes  to  prevent  a  relapfe. 

An  old  man  about  feventy  was  cured  of  a  fevere 
attack  with  two  dofes  of  fix  grains  each. 

— - Taylor  in  the  fifth  month  of  her  pregnancy 

was  violently  attacked  with  a  dyfentery  and  tenefmus. 
The  third  dofe  carried  off  the  dyfentery,  and  the  te¬ 
nefmus  yielded  to  clyfters  of  milk  and  camomei 
flowers. 

- Tod  got  the  difeafe  by  fatigue  and  cold, 

and  was  quite  cured  by  three  dofes. 

William  Wilfon  was  cured  by  three  dofes  of  fix 
grains  each. 

February  lft,  1737,  dyfentery  proved  epide¬ 
mic.  I  cured  a  great  number  with  this  medicine, 
and  none  required  above  a  third  dofe. 

I  gave  it  to  a  woman  the  tenth  day  after  childbed 

with  fuccefs. 

One  woman  who  was  brought  very  low  by  the 
difeafe  took  the  medicine,  drank  under  it  large  quan¬ 
tities 
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tides  of  cold  water,  and  died.  Her  hufband  at  the 
fame  time  recovered  by  it’s  ufe. 

In  uterine  haemorrhages  it  has  been  equally  fucceff- 

ful.  - Simfon  after  a  mifcarriage  of  three  months 

continued  flooding  eaflly  for  four  weeks.  On  the 
fifth  it  became  fo  violent,  that  fhe  fainted  perpetually 
and  feemed  ready  to  expire.  Upon  taking  fix  grains, 
the  flux  abated  in  half  an  hour,  and  in  lefs  than  four 
days  fhe  was  quite  free  of  her  difeafe. 

I  gave  it  to  an  old  woman  in  an  uterine  haemorrhage, 
which  had  fome  time  been  familiar  to  her,  with  equal 
fuccefs. 

- Turpey  mifcarried  without  pafling  off  all  the 

after-burden.  Blood  continued  to  ooze  from  her  for 
three  months.  At  length  it  increafed  to  a  plain  erup¬ 
tion  of  a  pound  at  a  time,  with  faintings  and  great  un- 
eafinefs.  Six  grains  of  the  powder  gave  her  more  di- 
fturbance  than  I  had  found  it  to  do  in  any  other  cafe. 
A  large  quantity  of  the  placenta  came  away  loaded 
with  grape-like  hydatides. 

A  man  aged  feventy  had  been  troubled  with  gripes 
for  eight  months,  with  now  and  then  a  loofe  belly. 
He  at  length  paffed  two  or  three  gills  of  blood  a  day. 
After  continuing  five  days  in  this  way  I  gave  him  fix 
grains  ;  the  firft  dofe  leffened  the  flux,  the  fecond 
quite  cured  him. 

Account  of  the  effects  of  the  vitrum  antimonii 
ceratum .  By  Mr.  John  Paxsley,  Surgeon 
in  Glajgow. 

WH  E  N  I  at  firft  ufed  this  medicine,  I  procu¬ 
red  it  from  Edinburgh,  by  means  of  Mr. 
Stephen,  Surgeon  to  General  Whet  ham’s  regiment, 
who  can  vouch  for  it’s  effedts  in  a  great  many  cafes, 
where  he  and  I  attended.  At  firft  we  gave  only  feven 
grains  in  a  dofe,  which  was  increafed  by  degrees  to 
fourteen  grains  to  fuch  as  we  judged  ftrong  enough  to 
bear  it,  making  it  up  in  a  bolus  with  confer v.  rofar. 

S  4  diafcord. 
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diafcord.  or  theriac.  Edinenf.  allowing  for  drink  water- 
gruel,  with  or  without  milk ;  at  other  times  emulfi- 
ons,  tea  or  weak  broth,  and  always  an  opiate  after 
the  operation.  It  fometimes  vomited,  always  purged 
without  griping,  or  but  very  gently.  When  it  vo¬ 
mited,  it  made  the  patient  fick  before  the  operation ; 
but  that  went  off  as  foon  as  the  medicine  work’d 
downwards.  When  the  parcel  from  Edinburgh  was 
ufed,  I  made  fome  by  the  directions  given  in  the  E- 
dinburgh  Courant,  making  ufe  of  white  wax  to  be- 
fmear  the  ladle,  and  not  bruifing  the  flibium.  After 
keeping  it  on  the  fire  the  time  ordered,  I  could  not 
rub  off  any  wax.  When  it  was  cold  I  rubbed  it  fine 
in  a  marble  mortar.  Of  this  I  gave  only  three  grains, 
and  never  above  five,  and  found  it  work’d  as  well  as 
what  I  had  from  Edinburgh.  I  gave  it  to  above  for¬ 
ty  patients,  who  all  recovered  except  three,  where  I 
could  not  blame  the  medicine.  As  the  difeafe  was  e- 
pidemic,  and  attended  with  a  fever  at  the  beginning, 
I  took  away  fome  blood  before  ufing  it,  giving  it  eve¬ 
ry  other  day,  and  in  the  intermediate  days  a  light 
cordial,  and  if  there  was  great  pain  in  the  lower  bel¬ 
ly,  or  redlum,  an  emollient  clyfler.  Four  or  fivedo- 
fes  when  taken  in  time  generally  perfected  the  cure, 
but  where  the  difeafe  was  of  long  {landing  I  have 
ufed  twelve  or  fifteen  doles,  and  never  once  faw  any 
bad  effedl  from  it.  I  have  tried  it  in  diarrhoeas,  dy- 
fenteries,  and  colic  pains  from,  vifcidities  in  the  in- 
teflines,  and  found  it  a  fafe  eafy  purgative,  fometimes 
a  gentle  emetic,  and  a  furer  and  fpeedier  cure  than 
the  ordinary  methods  which  I  ufed  with  many  pati¬ 
ents  at  the  fame  time, 


A  further  account  of  the  efehls  of  the  A  trim  an-* 
timonii  ceratum .  By  Mr.  James  Stephen, 
Surgeon  to  General  Whetham  s  regiment . 


Labourer  in  a  fugar-houfe  (thefe  people  are  very 
fubjedl  to  dyfenteries)  had  been  confined. to  his 

room 
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room  fix  weeks,  and  ten  days  to  his  bed  ;  his  pulfe 
was  low  and  frequent,  his  (tools  bloody,  with  a  con- 
ftant  griping  and  tenefmus.  Two  grains  of  the  medi¬ 
cine  gave  him  one  puke,  and  five  or  fix  (tools  *,  an  opi¬ 
ate  was  taken  at  night.  Next  morning  the  fymptoms 
were  abated.  The  medicine  was  repeated  every  other 
day,  adding  a  grain  to  each  dofe  till  it  was  augment¬ 
ed  to  nine  grains,  with  an  opiate  always  the  evening 
he  took  the  medicine.  This  cured  him,  and  he  has 
continued  well  ever  fince. 

I  have  had  one  hundred  and  ninety  patients  in  dy- 
fenteries,  who  were  all  treated  in  the  fame  method, 
of  which  I  loft  but  one  who  turned  hedlic  and  died  a- 
bout  the  thirty- fixth  day  after  his  being  taken  ill. 

N.  B.  I  never  gave  it  where  there  was  a  ftrong  fe¬ 
ver,  hedlic  difpofition,  or  figns  of  a  diarrhoea  colli- 
quativa. 

A further  account  by  Mr.  John  Gordon,  Sur¬ 
geon  at  Glafgow. 

IN  the  harveft  1 736,  many  people  were  carried  off 
with  a  diarrhoea  and  dyfentery.  At  i  this  time  I 
tried  the  ftibium  ceratum,  and  never  miffed  of  fuc- 
cefs  in  fome  hundreds,  except  in  one  or  two  cafes 
where  the  patients  were  quite  exhaufted  before  they 
took  it.  I  prepared  it  as  fine  as  calomel  ufually  is. 
Three  grains  is  an  ordinary  dofe.  I  never  exceeded 
five  ;  one  or  two  dofes  frequently  perfedled  the  cure, 
and  I  feldom  gave  three.  It  was  taken  in  the  morn¬ 
ing,  and  was  often  two  hours  before  it  operated. 
Some  it  only  purged,  others  it  purged  and  vomited, 
making  them  fick  for  fix  or  eight  hours.  A  good 
dofe  of  opium  was  always  given  at  night. 

A  boy  of  ten  years  of  age,  who  had  in  vain  tried 
the  common  methods  for  a  diarrhoea,  was  cured  with 
a  (ingle  grain  of  the  powder,  and  a  dofe  of  liquid 
laudanum,  and  continues  .well. 


The 
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*The  effects  of  the  fuccus  radicis  iridis  palufris. 
By  Mr.  Charles  Ramsay,  Surgeon  in 
Edinburgh.  Vol.  5.  art.  8 

A  Bout  the  middle  of  April  1736,  John  Mur¬ 
doch,  formerly  an  healthy  man,  complained  of 
a  general  ftiffnefs  and  an  oedematous  fwelling  on  his 
face  and  breaft,  which  was  carried  off  by  proper  me¬ 
dicines.  Towards  the  middle  of  Auguft,  he  caught  a 
fevere  cold  at  fea,  upon  which  the  fwelling  returned 
and  affeCted  his  whole  body.  He  took  a  great  many 
hydragogues  and  diuretics,  &c.  which  mitigated  the 
fymptoms,  but  never  effected  any  thing  like  a  cure. 
By  the  twentieth  of  September,  his  body  was  fwelled 
to  fo  huge  a  fize,  as  fcarce  to  be  known  to  be  the 
fame  man.  On  the  25th,  he  grew  feverifh,  deliri¬ 
ous,  afthmatic,  and  was  affeCted  with  epileptic  fits, 
'  and  was  fo  monftroufly  big  and  ftiff  as  not  to  be  able 
to  move  one  joint  of  his  body,  excepting  when  he  had 
a  fit.  Blifters  were  applied  to  his  head  and  back,  in- 
cifions  made  in  his  fcrotum,  legs  and  arms,  from  all 
which  there  was  a  plentiful  evacuation.  By  this  time 
the  ftrongeft  cathartics,  fuch  as  jalap,  mercury,  gam¬ 
boge,  dec.  were  quite  ineffectual  ;  whereupon  eighty 
drops  of  the  fuccus  radicis  iridis  paluftris  were  given 
every  hour  or  two  in  a  little  fyrup  of  buckthorn, 
which  made  him  pafs  a  great  many  quarts  of  water 
by  ftool  that  night.  Next  morning  it  began  to  lofe 
it’s  elfeCts,  and  was  gradually  increafed  to  the  quan¬ 
tity  of  two  drams  every  two  or  three  hours,  at  laft 
mixed  with  a  fourth  part  of  fyrup  of  buckthorn,  was 
given  by  fpoonfuls,  as  he  could  bear  the  operation. 
In  three  days  near  fifteen  gallons  paffed  off  from  the 
blifters,  incifion?,  and  by  ftool.  Several  days  after 
the  juice  was  continued  in  fmaller  quantity;  till  by  the 
evacuations  he  was  reduced  to  a  perfeCt  fkeleton.  Af¬ 
terwards  he  was  laced  in  flannel,  fmoked  with  amber 
and  maftich,  took  ftrengthening  medicines,  picked  up 
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and  continued  pretty  eafy,  till  the  end  of  November, 
when  he  relapfed,  turned  feverifh,  and  died  apoplec¬ 
tic. 

Remarks  on  the  external  life  of  tobacco  and  ground - 
fel,  and  on  the  effects  of  oil  of  turpentine  given 
internally .  By  Mr.  John  St  e  dm  an,  Sur¬ 
geon  at  Kinrofs.  Vol.  2.  art.  5. 

TObacco  beat  into  a  rnafh  with  vinegar  or  brandy, 
and  laid  on  the  ftomach,  has  fometimes  good 
effed:  in  removing  hard  tumors  of  the  hypochondria. 

I  know  of  two  cures  made  by  it.  One  is  of  an  old 
man,  who  by  fleeping  in  the  open  air  in  the  Weft- 
Indies,  while  the  night  dews  fall,  was  taken  with  a 
numbnefs  of  his  whole  body,  which  foon  was  follow¬ 
ed  by  a  purging  and  a  vomiting,  and  thefe  going  off 
he  had  all  the  fymptoms  of  the  jaundice,  with  a  hard- 
nefs  and  pain  under  the  fhort  ribs  of  his  left  fide.  The 
pain  went  oft7  but  the  tumor  increafed.  After  variety 
of  medicines  had  been  ufed  for  five  years  to  no  pur- 
pofe,  a  poultice  of  fix  ounces  of  tobacco  was  applied 
upon  the  epigafeium  and  hypochondria,  in  five 
hours  after  he  vomited  a  deal  of  purulent  matter, 
when  the  poultice  was  taken  away  the  vomiting 
ceafed.  This  poultice  was  continued  every  day  for 
a  month,  by  which  means  he  was  perfectly  cured. 
The  other  cure  is  of  a  boy  fourteen  years  old,  who 
got  rid  of  a  hard  indolent  tumor  in  the  left  hypochon¬ 
dria,  by  an  ounce  of  tobacco  applied  in  the  fame  man¬ 
ner. 

Frefh  erigerum,  or  groundfel,  beat  into  a  very  coarfe 
pulp  and  applied  cold  to  the  pit  of  the  ftomach,  hath 
had  very  good  fuccefs  in  curing  of  agues.  It  is  to  be 
ufed  only  on  the  days  free  from  the  paroxyfm,  and 
caufeth  ftrong  vomiting  fome  hours  after  it  is  applied. 
./Ethereal  oil  of  turpentine  in  too  large  a  dofe  hath  had 
very  bad  confequences.  A  woman  drank  two  drams 
of  the  oil  in  warm  ale,  which  foon  brought  on  a  ftran- 
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gury,  bloody  urine,  and  it’s  total  fuppredfion,  with  a 
fever,  violent  third, .  and  vomiting  j  fo  that  I  de- 
fpaired  of  her  *,  but  {he  was  happily  cured  by  a  warm 
bath,  and  drinking  plentifully  of  Dr.  Fuller’s  emuldo 
Arabica. 

An  account  of  the  ejfefls  of  the  ConeJJi  bark .  By 

— - - — -  Vol.  3.  art.  4. 

THIS  tree  grows  on  the  Cormandel  coad  in  the 
Ead  Indies,  where  it  is  called  Coneffi,  and  is 
not  unlike  the  Cadogapala  of  the  Hortus  Malabaricus. 
The  Conefli-feca,  or  Coned!  bark  of  the  fmall  young 
branches  of  the  tree,  which  has  lead  mofs  or  fcurf  on 
it,  is  to  be  chofen,  and  all  the  fcurf  is  to  be  fcraped  off. 
This  bark  made  into  an  eledtuary  with  fyrup  of  o- 
ranges,  and  taken  to  the  quantity  of  half  a  dram  or 
more  four  times  a  day  for  three  or  four  days,  in- 
creafes  the  fird  day  the  number  and  quantity  of  the 
dools,  but  without  increafing  the  gripes ;  the  fecond 
day  the  colour  of  the  dools  is  mended  ;  and  on  the 
third  or  fourth  day,  their  confidence  generally  comes 
near  to  a  natural  date  when  it  fucceeds  at  all. 

In  recent  diarrhoeas  aridng  from  irregularities  in  diet 
without  a  fever,  it  feldom  fails  to  cure,  if  a  vomit  of 
ipecacoanha  is  given  immediately  before  it’s  ufe. 

The  fame  management  fucceeds  in  perfons  of  a  lax 
habit  of  body,  who  are  troubled  with  a  diarrhoea 
in  moid  rainy  weather,  a  remarkable  itching  in  the 
fkin  being  felt  on  the  third  or  fourth  day.  To  fuch 
the  eledtuary  ought  to  be  given  morning  and  evening 
for  fome  time  after  they  are  cured.  Their  drink 
fhould  be  water  wherein  rice  hath  been  boiled,  and 
fometimes  emuldons  of  the  cold  feeds  with  fal  pru¬ 
nella?  are  necefTary. 

If  there  is  a  fever  with  the  loofenefs,  it  mud  be 
removed  by  bleeding  and  cool  emuldons  or  decodtum 
album  with  fal  prunellas  before  the  bark  is  given. 

Sometimes  when  the  caufe  of  a  diarrhoea,  dop’d  by 
this  medicine,  lies  beyond  the  intedinal  canal,  the  pa¬ 
tient. 
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tient)  in  a  few  days  after,  complains  of  a  pa‘111  in  the 
right  hypochonder,  or  in  the  right  fhoulder,  or  over 
the  ftomach  towards  the  right  fide,  caufing  often  a 
dull  fenfe  of  pain,  near  or  above  the  left  clavicle, 
with  a  feverifh  pulfe.  When  thefe  fymptoms  appear, 
blood  muft  be  taken  away^  which  will  be  fizy,  with 
a  tough  yellowifh  cruft  on  the  top,  when  it  has  coa¬ 
gulated.  The  bleeding  feldom  removes  the  pain  en¬ 
tirely  ;  but  after  the  fever  is  brought  fufBciently  down 
by  the  lofs  <^Ldood,  I  have  feldommiiTed  to  compleat 
the  cure  by  giving  calomel,  for  fome  days,  in  fmali 
quantities,  as  an  alterative. 

1  ought  to  obferve,  that  the  bark  fliould  be  frefh 
powdered,  and  the  eledtuary  new  made  every  day  or 
fecond  day,  otherwife  the  bark  lofes  it’s  auftere  but 
grateful  bitternefs  on  the  palate,  and  it’s  proper  efredts 
on  the  inteftines. 

A  further  inftance  of  the  medicinal  efHcacy  of  this 
bark  is  given  by  Mr.  Monro,  who  declares  that  he 
cured  an  obftinate  dyfentery  of  three  years  ftanding, 
which  had  yielded  nothing  to  a  great  variety  of  other 
medicines  by  giving  this  bark  in  the  form  prefcribed 
above. 

An  alterative  merc.urial  medicine  by  Andrew 
Plummer,  M.  D.  Fellow  of  the  College  of  Phy- 
fcians ,  and  P r of  e for  of  Medicine  in  theTJniver- 
fity  of  Edinburgh,  Vol.  i.  art.  6. 

THE  Chymifts  having  obferved,  that  fome 
fimple  preparations  of  antimony  and  mercury 
had  furprizing  efFedts  in  the  cure  of  obftinate  diftem- 
pers,  employed  their  art  to  change  thefe  Herculean 
medicines  into  various  (hapes  •,  but  many  of  their  pre¬ 
parations  being  found  too  rough,  they  endeavoured 
to  correct  them  ;  their  utmoft  {kill  was  employed 
in  uniting  antimony  and  mercury  together,  feparating 
their  noxious  or  ufelefs  parts,  and  combining  their 
adtive  principles.  To  thefe  labours  are  owing  the 
butter  and  cinnabar  of  antimony,  mercumis  vitm, 
2  Bezoar- 
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Bezoardicum  minerale,  folare,  lunare,  joviale,  and 
feveral  other  preparations,  on  which  the  mod  exorbi¬ 
tant  encomiums  have  been  lavished.  But  their  too 
officious  care  has  rendered  many  of  them  unadive, 
while  others  remain  incorrigible  and  unfit  for  ufe. 
The  medicine  here  recommended  is  from  experience 
of  it’seffeds.  The  ingredients,  fulphur  auratum  anti- 
monii  and  calomelas,  are  well  known  ;  only  I  muft 
take  notice  that  the  following  method  of  preparing 
the  fulphur  antimonii,  according  to  Angelus  Sala, 
appears  to  be  preferable  to  the  common  ones.  Re¬ 
duce  antimony  into  a  grofs  powder:  feparate  the  finer 
parts  by  a  fearce,  and  put  the  groffer  into  a  flat-bot¬ 
tomed  glafs  :  pour  in  aqua  regia  till  it  rifes  a  finger’s 
breadth  above  the  antimony.  When  there  appears 
a  fulphureous  matter  on  the  furface,  and  the  antimony 
is  covered  with  a  yellow  cruft,  decant  the  menftruum, 
keeping  back  the  fulphureous  matter ;  edulcorate  the 
remainder  with  water.  Then  pour  on  it  oil  of  tar¬ 
tar  per  deliquium  to  the  height  of  two  fingers.  Boil 
the  whole  gently  in  a  fand-bath.  Pour  off  the  tinc¬ 
tures  and  add  more  oil  of  tartar,  proceeding  as  be¬ 
fore.  To  thefe  tindures  add  diftilled  vinegar,  till  the 
effervefcence  ceafes.  Place  the  veffel  again  on  warm 
fand,  and  a  powder  will  precipitate,  which  is  to  be 
feparated  by  a  filtre,  and  dried  on  paper.  This  pre- 
.  cipitate  Tachenius  imagines  is  the  fame  which  Hel- 
mont  hints  at,  where  he  fays,  the  true  fulphur  of  an¬ 
timony  refembles  common  fulphur,  only  it’s  colour  is 
more  of  a  greenifh  caft.  From  this  fulphur  he  fub- 
limes  a  cinnabar,  an  infufion  of  which  has  furprizing 
effeds.  And  this  feems  to  be  the  fame  with  his  mer- 
curius  diaphoreticus.  Tachenius  affirms  that  he  found 
this  an  admirable  remedy  in  the  tympany.  A  lini¬ 
ment  of  this  he  fays,  infallibly  cures  tertian  agues  ; 
Sala  likewife  accounts  it  a  powerful  aperient,  difcutient 
and  fudorific. 

The  preference  which  I  have  given  to  the  fulphur 
of  antimony  prepared  as  above  to  the  common  fulphur 
auratum,  is  net  only  founded  upon  the  authorities 

of 


and  OBSERVATIONS.  207 

of  others,  but  built  upon  a  juft  obfervation.  In  the 
common  preparation  much  of  the  true  fulphur  is  con- 
fumed  by  the  deflagration,  and  the  precipitated  pow¬ 
der  confifts  of  many  of  the  grofs  earthy  parts  of  the 
falts  in  antimony.  But  I  muft  own  that  I  have  not 
fufEcient  experience  of  Helmont’s  fulphur,  for  what 
I  have  hitherto  ufed  was  prepared  in  the  common 
way.  At  firft  I  ufed  three  parts  of  fulphur  of  anti¬ 
mony,  and  two  of  calomel ;  but  afterwards  I  took 
equal  parts,  and  varied  the  dofe  occaflonally.  I  have 
always  preferred  calomel  to  mercurius  dulcis,  as  lefs 
apt  to  {Emulate  the  bowels,  or  raife  a  falivation.  But 
it  is  not  fufEcient  to  Amply  mix  them  \  they  muft  be 
well  levigated  together,  by  which  the  bright  red  co¬ 
lour  of  the  fulphur  is  changed  into  a  dufky  brown. 
The  dofe,  regimen  to  be  obferved,  and  effects  of  this 
medicine,  may  be  eaflly  gathered  from  the  following 
hiftories. 

A  lady,  about  thirty,  of  a  {lender  make  and  fine 
fkin,  being  troubled  with  a  porrigo  capitis,  with  hard 
and  dry  crufts,  efpeciaily  on  the  temples,  took  feveral 
purges  mixed  with  calomel,  and  afterwards  went 
through  a  courfe  of  antifcorbutic  medicines,  with 
fome  topical  applications.  By  the  ufe  of  thefe  for 
fome  weeks,  the  lcurf  began  to  Separate  *,  but,  upon 
leaving  them  off,  the  difeafe  increafed.  The  fcabby 
crufts  in  a  few  months  fpread  themfelves  all  over  the 
fcalp  down  the  forehead,  to  the  eye-brows  and  nofe, 
and  along  the  fides  cf  the  face  to  the  ears.  Upon  the 
head  thefe  crufts  adhered  in  large  foots  firmly  to  the 
{kin,  and  when  rubbed  threw  off  branny  fcales,  but 
never  oozed  out  any  matter.  Upon  the  face  the  fcurf 
was  thin  and  white,  and  in  the  interftices  of  the 
fcales  the  fkin  appeared  redder  than  ufual.  The  reft 
of  the  fkin  was  clear  from  fcales,  and  there  was  ho 
complaint  but  of  the  itching  of  the  parts  affedted. 
In  this  cafe  I  directed  a  fmall  quantity  of  mercurius 
dulcis,  which  in  a  few  days  raifed  a  falivation  ;  fmall 
dofes  of  the  fame  repeated  every  fecond  or  third  day 
kept  it  up  at  near  three  pints  a  day  for  four  weeks. 
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Upon  the  declenfion  of  the  flux,  her  head  was  fo* 
mented  with  a  decodion  of  the  more  fixed  antifcor- 
butic  plants,  in  which  fome  foap  was  diftolved,  and 
the  unguentum  antipforicum  cum  mercurio  (a)  was 
rubbed  on  it.  By  the  ufe  of  thefe  and  the  fleflh-bruih 
the  fcabs  quickly  fell  ofF,  the  fkin,  after  it  had  been 
fhaved,  appeared  clean  and  found,  and  the  hair  be¬ 
gan  to  grow  as  thick  as  before.  Thus  the  difeafe  dis¬ 
appeared  in  the  winter *,  but  in  the  fpring  the  fcurf 
began  to  fpread  upon  the  temples  over  the  head  and 
towards  the  face.  This  quick  return  o(  her  diftemper 
after  a  falivation,  determined  me  to  make  trial  of  the 
fulphur  auratum  antimonii.  1  mixed  therefore  three 
parts  of  fulphur  auratum  antimonii,  and  two  parts  of 
calomel,  with  extrad  of  gentian,  adding  fome  drops 
of  oil  of  cloves,  and  divided  the  mafs  fo  that 
fix  pills  fhould  contain  fifteen  grains  of  the  pow¬ 
der.  Three  of  thefe  were  to  be  taken  in  the  morn¬ 
ing,  and  three  at  night,  with  a  draught  of  a  weak  de¬ 
codion  of  guaiacum,  which  was  likewife  to  be  her 
common  drink.  The  fomentation  and  ointment  were 
renewed,  only  inftead  of  foap  half  an  ounce  of  pound¬ 
ed  fulphur,  and  three  drams  of  fait  of  tartar  were 
boiled  in  two  pounds  of  the  decodion.  The  pills 
gave  her  no  uneafinefs,  and  had  no  tendency  to  vo¬ 
mit  or  purge ;  and  though  fhe  was  eafily  moved  to  a 
falivation,  yet  this  medicine  did  not  afFed  her  mouth, 
only  about  ten  days  after  fhe  began  the  ufe  of  the 
pills,  going  abroad  in  a  (harp  frofty  day  file  got  a 
flight  fwelling  in  her  face,  and  a  dear  thin  fpitting. 
However,  by  keeping  herfelf  warm  in  bed,  the  fwell¬ 
ing  and  fpitting  were  gone  by  next  morning,  having 
fweated  more  than  ufual  that  night.  For  during  the 
ufe  of  this  medicine  fhe  found  a  gentle  moifture  on  her 
fkin  towards  the  morning.  In  the  mean  time,  the 
crufts  fell  off  her  face,  and  in  four  weeks  were  entire¬ 
ly  gone,  and  the  lady  has  continued  two  years  with¬ 
out  any  appearance  of  the  difeafe. 

(ft)  See  the  Pharm.  Edinburgenf. 

A  per- 


dnd  OBSERVATIONS..  209 

A  perfon  aged  twenty-four  had  a  fudden  eruption 
of  Jarge  red  fpots  or  pimples  on  his  face,  on  taking 
cold.  Evacuations  with  a  Jong  ufe  of  tincture  of  an¬ 
timony  were  of  little  fervice.  The  antifcorbutic  juices, 
gum  pills  with  foap,  medicated  whey  and  goat  whey, 
though  long  continued,  fucceeded  no  better;  nor  did  a 
fix  weeks  falivation  avail.  The  patient  at  length  took 
fifteen  grains  a  day  at  twice  of  the  powder  mentioned 
in  the  preceding  cafe,  and  drunk  plentifully  of  whey. 
In  two  months  (in  which  there  were  feme  interrupt 
■  tions)  the  face  turned  frriooth,  and  the  complexion 
clear,  with  the  affiftance  only  of  a  drying  and  deter¬ 
gent  lotion  towards  the  end. 

This  medicine  has  appeared  of  fervice  in  prevent¬ 
ing  the  venereal  infection  from  fpreading,  and  in  car¬ 
rying  off  the  dregs  of  the  diftemper.  A  gentle¬ 
man  who  had  a  gonorrhoea  too  quickly  dried  up, 
was.  attacked  with  worfe  fymptoms  of  the  difeafe, 
without  any  fufpicion  of  a  new  infection.  He 
had  a  large  bubo  on  each  groin  and  a  chancre  on  the 
praspuce,  which  was  inflamed  and  fwelled.  After  ge¬ 
neral  evacuations  and  topics,  a  falivation  was  raifed  by 
mercurius  dulcis,  which  carried  off  the  chancre.  Sup- 
puratives  were  applied  to  the  buboes,  and  at  lad: 
efcharotics.  But  before  the  buboes  were  entirely  ex¬ 
tirpated,  the  parts  were  differed  to  cicatrize  fooner 
than  intended,  for  the  conveniency  of  the  patient’s  af¬ 
fairs.  However,  to  prevent  as  much  as  poffibie  any 
bad  effects,  I  preferibed  as  follows.  __ 

R.  ftilph.  aurat.  antimon.  calomel,  non  pp.  a.  drach. 
ii.  Calomelas  in  craffum  puiverem  redadtum  laevigetur 
fuper  marmor,  per  vices  addendo  fulph.  antim.  porri- 
onem,  &  diuturno  trim  fiat  pulvis  fubtilior.  Dein 
R.  pulveris  prascedentis  uncias  femis.  gummi  guaiaci 
drachmas  tres,  refinae  guaiaci  draclimam  unam,  bal- 
fami  Copaiva  q.  s.  ut  fiat  mafia  pilularum  ex  cujus  fin- 
gulis  drachmis  formentur  pilulsexii. 

Three  of  thefe  pills  were  taken  every  morn¬ 
ing,  and  as  many  at  night;  and  iniiead  of  the 
deeodtion  of  the  woods,  the  patient  ufualiv  drunk 

T  whey. 
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whey.  In  fome  weeks  the  remains  of  the  buboes 
were  quite  gone. 

A  pe.rfon  who  had  a  virulent  gonorrhoea  and  a 
fmall  bubo  on  one  fide,  after  the  ufe  of  a  penetrating 
fomentation,  took  three  or  four  dofes  of  mercurius 
dulcis,  which  were  purged  off  with  the  pilulae  cochise. 
By  the  ufe  of  thefe  and  of  coolers,  balfamics  and  de¬ 
tergents,  the  matter  decreafed,  and  grew  of  a  better 
colour  and  confidence,  but  did  not  difappear,  nor  was 
the  bubo  much  diminifhed.  Therefore  I  ordered  the 
pills  ufed  in  the  lad  cafe,  which  in  twenty  days  com- 
pleated  the  cure.  This  patient  kept  dole  at  home, 
lived  on  a  fpare  cooling  diet,  and  during  the  ufe  of 
the  pills  and  decodion  fweated  plentifully. 

A  gleet  which  had  laded  five  months  after  the 
cure  of  a  gonorrhoea,  was  carried  off  in  a  fortnight  by 
thefe  pills  in  the  fame  dofe  as  before,  and  the  ufe  of 
Bridol  water.  This  patient  did  not  fweat  univerfally, 
but  there  was  a  more  than  ordinary  moidure  about 
the  inguina  and  pubes,  which  fmelt  fomewhat  ranker 
than  before. 

From  thefe  trials  this  medicine  appears  not  only 
free  from  the  rougher  effects  of  many  mercurial  and 
antimonial  preparations,  but  likewife  effectual  in  re¬ 
moving  obdrudtions  formed  in  the  remoted  canals  of 
the  body,  and  in  carrying  off  the  recrements  of  fome 
obdinate  didempers  by  infendble  perfpiration  or  fweat, 
provided  it  be  properly  managed  and  affided  ( a). 

(a)  Remedio  antedido  Plummeriano  non  unum  fed  plura  infti- 
tui  experiment.!,  prsecipue  in  malo  ifchiadico  contumaci,  lue  ve¬ 
nerea,  &  in  ulceribus  antiquis  pedem  inferiorem  ultra  quinqua- 
ginta  numero  obiidentibus,  &  ichorem  continuo  ftillantibus  mag- 
no  dolore  &  pedis  intumefcentia,  quae  omnia  hoc  remedio  mercu- 
riali  Plummeriano  fecundum  methodum  antedi&am  in  Dei  glori- 
am  correxi,  &  in  priltinum  fanitatis  ftatum  aegrotantem  reititui. 
Ada  Acad.  Natur.-  curiof.  vol.  5.  obfer.  136. 
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ANIMAL  OECONOMY, 

Some  thoughts  concerning  the  production  of  ani¬ 
mal  heat ,  and  the  divarications  of  the  vafcu~ 
lar  fyjlem ,  being  an  abjlraB  jrom  a  Latin 
treatife  of  the  heat  of  animals.  In  a  letter 
to  Dr.  John  Stevenson,  Phyfciatu  in 
Edinburgh ;  from  Dr.  George  Martin,’ 
Phyfician  in  St.  Andrew's.  Vol.  3.  art.  1 1,- 

THE  heat  whereof  every  animal  while  alive  has 
a  confiderable  (hare,  is  generally  believed 
to  be  owing  to  the  motion  of  the  blood  in  the 
vafcular  fyftem.  This  motion,  however  rapid  in  the 
larger  vefTels,  in  the  fmaller  ones  appears  too  flow  and 
languid  to  produce  any  confiderable  degree  of  heat. 
Some  have  therefore  had  recourfe  to  chemical  princi¬ 
ples,  and  fuppofe  that  there  is  an  animal  procefs  going 
on  in  the  blood,  refembling  the  effervefcencies  which 
occafion  heat  in  chemical  experiments,  and  that  ani¬ 
mal  heat  is  owing  to  the  interline  motion  of  the  parti¬ 
cles  of  the  flowing  blood.  But  on  viewing  the  circu¬ 
lating  blood  in  the  fmall  pellucid  vefTels  of  animals,' 
no  fuch  motion  appears,  nor  any  one  except  the  pro- 
grefTive  courfe  of  the  blood  prefling  and  rubbing  on  the 
fides  of  the  vefTels.  And  this  I  think  is  the  caufe  of 
animal  heat,  and  am  confirmed  herein  from  obferv- 
ing  that  in  the  various  circumftances  of  the  human 
body,  the  heat  generally  in  fome  fort  correfponds  to 
the  degree  of  motion  of  the  blood.  And  I  hope 
likewife  I  fhall  make  it  appear  that  the  fyftem  is  fo 
contrived,  and  the  various  motions  of  the  blood  fo 
adjufted,  that,  bating  external  influences  or  difhirb- 
ances,  the  heat  of  the  circulating  fluid  generated  by 
attrition  is  every  where  nearly  uniform,  notwithfland- 
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ing  the  different  celerities  in  different  parts  of  the  ani¬ 
mal  machine. 

In  order  to  the  clearing  and  fettling  of  this  point, 
I  fhall  premife  a  general  fuppofition,  That  the  inten- 
fity  of  heat  generated  by  attrition  is,  caeteris  paribus, 
in  proportion  to  the  relative  celerity  wherewith  the 
bodies  rub  againft  one  another. 

And  therefore  if  a  liquor  be  propelled  through  a 
canal,  the  quantity  of  attrition  of  the  liquor  upon  the 
fides  of  the  canal  generating  heat  is  in  a  compound  ra¬ 
tio  of  the  celerity  of  the  liquor,  and  of  the  circumfe¬ 
rence  of  a  fedfcion  of  the  canal. 

When  a  liquor  moves  through  a  canal,  it’s  parti¬ 
cles  frequently,  though  {lowly,  fhift  places.  Whence 
the  quantity  of  attrition  around  the  circumference  of  a 
fedtion,  is  equally  diffufed  through  the  whole  fedtion, 
fo  as  to  render  the  heat  in  every  point  perfedtly  uni¬ 
form  :  and  therefore  the  intensity  of  heat  in  fuch  a 
fedtion  is  as  the  quantity  of  attrition  applied  to  the  a- 
rea  of  the  fedtion  ;  that  is,  as  the  velocity  of  the  li¬ 
quor  and  the  diameter  of  the  canal  diredtly,  and  the 
fquare  of  that  diameter  reciprocally  ;  which  comes  out 
as  the  velocity  of  the  liquor  applied  to  the  diameter  of 
the  canal. 

And  from  this  it  follows,  that  if  liquors  be  propel¬ 
led  with  celerities  proportional  to  the  diameters  of 
their  containing  canals,  the  heat  of  thefe  liquors  ge¬ 
nerated  by  attrition  will  be  equal. 

If  a  canal  carrying  the  liquor  be  ramified  into 
branches,  the  heat  of  the  liquor  generated  by  the  la¬ 
teral  attrition  may  be  conftantly  equal ;  or  may  be  in- 
creafed  or  diminifhed  in  it’s  progrefs,  through  this  ra¬ 
mified  fyftem  of  veffels,  according  to  the  method  of 
it’s  divarication,  or  the  proportion  which  the  wide- 
nefs  of  the  branches  bears  to  the  widenefs  of  the 
trunks  from  whence  they  arife. 

For  the  heat  of  the  propelled  liquor  generated  by 
attrition  is  every  where  as  it’s  celerity  applied  to  the 
diameter  of  the  canal,  fo  that  if  the  branches  have  al¬ 
ways  fuch  a  fituation  and  largenefs  with  refpedt  to  the 

trunk, 
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trunk,  that  the  velocities  of  the  liquor  moving  through 
them  fhail  always  correfpond  to  their  diameters,  then 
the  heat  will  be  conftantly  equal.  But  if  the  branches 
be  fo  adapted  to  the  trunks,  that  the  velocity  of  the 
liquor  flowing  in  them  fhail  be  greater,  equal,  or  even 
but  nearly  equal  to  that  in  the  trunks,  then  the  Teat 
of  the  liquor  would  be  conftantly  increafing  in  it’s 
progrefs  through  this  fuppofed  ramified  fyftem,  and 
that,  casteris  paribus,  in  a  reciprocal  proportion  of  the 
diameters  of  the  canals.  And,  on  the  other  hand,  if 
the  capacities  of  all  the  branches  put  together  ftiould 
be  vaftly  greater  than  that  of  the  trunk,  fo  as  to  di- 
minifh  the  velocities  of  the  liquor  in  a  greater  propor¬ 
tion  of  the  diameters  of  the  canals,  then  indeed  the 
heat  would  be  conftantly  on  the  decay. 

The  firft  of  thefe  cafes  actually  obtains  in  the  ani¬ 
mal  machine  ,  all  the  parts  of  it  in  a  found  ftate  are 
nearly  of  the  fame  degree  of  heat,  when  left  to  them- 
feives,  and  defended  from  the  air  or  cold,  which  I 
have  confirmed  by  a  thoufand  experiments,  and  there¬ 
fore  it  behoves  us  to  enquire  narrowly  into  the  nature 
of  fuch  a  divarication,  which  may  render  the  velocity 
of  the  blood  always  in  proportion  to  the  diameters  of 
the  containing  canals,  and  confequently  give  it  a  heat 
conftantly  equal. 

Suppofe  any  artery  A  to  be  divided  into  what 
number  of  branches  £,  /3,  b,  you  pleafe,  equal,  or 


however  unequal,  whofe  diameters  we  call  d,  d, 
the  diameter  of  the  trunk  A  being  D :  fo  that  their 

T  3  refpec- 
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refpedtive  orifices  fhall  be  proportional  to  D%  dz\  <1% 
d2 ;  while  the  celerities  C,  x,  k ,  wherewith  the 
blood  is  fuppofed  to  flow  through  thefe  veflels,  are 
required  to  be  proportional  to  the  forefaid  diameters 
D,  d ,  A  d,  refpe&ively. 

Now  in  the  divarications  of  any  artery,  the  blood 
would  flow  into  the  feveral  branches  with  nearly  the 
fame  celerity, if  they  all  rofe  with  the  fame  obliquity  to 
the  trunk.  Therefore  it  feems  neceflary  for  the  due 
balancing  the  velocity,  to  contrive  the  divarication  in 
fuch  a  manner,  that  the  larger  branches  fhall  always 
lye  in  a  directer  courfe,  and  the  fmaller  ones  in  a  more 
inclined  one  to  the  current  in  the  trunk,  that  the  quan¬ 
tities  of  the  blood  flowing  into  them  may  be  in  a  great¬ 
er  ratio  than  they  would  otherwife  receive  ;  fo  too  that 
it  may  flow  through  them  with  the  requifite  velocities 
proportional  to  their  diameters. 

We  come  next  to  enquire  what  proportion  the  am¬ 
plitude  or  orifice  of  the  trunk  muft  have  to  the  con¬ 
junct  amplitudes  of  the  branches,  fo  likewife  as  to 
preferve  the  abovementioned  balance  of  celerity.  In 
the  firth  place  we  are  to  obferve,  that  univerfally  the 
quantities  of  liquor  pafiing  equably  in  a  given  time  . 
through  any  canals,  are  in  a  compound  ratio  of  the 
amplitudes  of  the  canals,  and  of  the  velocities  of  the 
liquor  conjundtly.  Hence  then  the  quantities  of  blood 
pafiing  in  a  given  time  through  the  branches  b ,  /3,  b, 
are  as  dz  x  c ,  x  x,  d2  x  k  refpeblively ;  to  all  which 

quantities  the  quantity  furniflied  them  by  the  trunk  A, 
or  pafiing  through  the  trunk  in  the  fame  time,  muft 
be  equal,  and  as  D2  x  C.  That  is  then  D2  x  C  = 
dr  x  c  +  d2  x  x  +  d2  x  k.  And  therefore,  in  the 
prefent  cafe,  (the  celerities  C,  c ,  x,  ky  being  fuppo¬ 
fed  proportionah to  the  diameters  D,  dy  <T,  d)  D2  x  D 
fhall  be  equal  to  d1  x  d  +  J2  x  S'  -{-  d2  x  d  ;  or  IT  ~ 
$  T  $  +  db  That  is,  the  cube  of  the  diameter  of 
the  trunk,  is  equal  to  the  cubes  of  the  diameters 
of  all  it’s  branches  added  together ;  and  fo  D  is  = 


</■ 


(dl  -j-  ^  +  d3 .  That  is,  the  diameter  of  the  trunk  is 

equal 
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equal  to  the  cube  root  of  the  conjunct  cubes  of  the 
diameters  of  all  the  branches. 

From  whence,  if  the  proportion  of  the  branches  to 
one  another  be  known,  the  ratio  of  them  conjundtly 
to  the  trunk  may  be  determined. 

If  a  trunk  divide  itfelf  into  two  equal  branch¬ 
es,  whofe  orifices  are  to  one  another  as  1  to  1, 

and  their  diameters  in  like  manner  to  y  1  and 

Vi,  or  1  and  1  ;  then  by  the  general  propor¬ 
tion,  the  diameter  of  the  trunk  is  proportional  to 

\/i3  +  i?  =  V2  —  J?2599  *>  and  confequently  it’s 
orifice  muft  be  i,2599a  —  1,5874.  So  that  the  am¬ 
plitude  of  the  trunk  is  to  the  conjundt  amplitudes  of 
the  branches  as  1,5874  to  1  +  1  =  2,  or  as  100  to 


125,99. 

Suppofe  a  trunk  divided  into  two,  however  une¬ 
qual  branches,  which,  for. example,,  fhould  be  to  one 
another  as  2  to  1  \  fo  that  the  diameter  of  the  greater 

branch  {hall  be  proportional  to  \] 2  =  1,4141  ;  that 

of  the  lefTer  as  V  1  =  1.  Then  the  diameter  of  the 

trunk  is  proportional  to  V  I>414*’  +  15  =  i,456+45 
and  it’s  real  largenefs  compared  to  the  branches  2  and 
1  (hall  be  1,5644*  —  2,4473.  S°  that  this  ampli¬ 
tude  of  the  trunk  being  to  the  joint  amplitudes  of  the 
branches  as  2,4473  to  2  +  1=3,  {hall  be  to  them 
likewife  in  the  ratio  of  100  to  122,586. 

But  fhould  the  divarication  be  more  complex,  fo 
that  there  be  three  and  thefe  very  unequal  branches, 
in  the  ratio  perhaps  of  3,  2,  1  ;  whofe  diameters 

therefore  muft  be  proportional  to  V3==I*73205, 

\J  1  =  1,4141,  and  \J  1  —  1  :  Then  the  diame¬ 
ter  of  the  trunk  comes  out  proportional  to 

3  -  -  1  1-  -  1 

V  1,73205=  +  1,4141’  +  i!  =V9>02395  =  2,0819, 
the  fquare  whereof  is  4,3344.  Whence  we  find  the 
trunk  to  be  to  the  fum  of  the  branches  put  together  as 
4,3344  to  3  ft-  2  ft-  1  =  6,  that  is  as  xoq  to  138,42, 

T  4  I  oh. 
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1  obferved  before,  that  the  heat  in  different  parts, 
of  the  body  in  a  natural  ftate  was  every  where  nearly 
equal.  And  now  having  determined  the  laws  of  the 
divarication  of  a  ramified  fyftem  of  canals,  wherein  the 
heat  generated  by  attrition  fhould  be  conftantly  uni¬ 
form  j  let  us  in  the  next  place  enquire  if  thefe  laws 
obtain  in  facft ;  and  if  anatomy  and  a  true  menfuration 
of  the  veffels  of  the  human  body  do  in  reality  cor- 
refpond  to  our  theory. 

It  is  obvious  at  firft  fight,  that  the  pofition  of  the 
yeffels  favours  our  fcheme.  The  next  thing  we  are 
to  confider  is  the  proportion  of  the  branches  to  their 
trunks.  It  is  very  difficult  to  furvey  the  veffels  of 
animals  with  a  mathematical  exadtnefs.  In  meafuring 
an  artery,  a  line  broad,  who  will  undertake  never  to 
err  to  o  of  an  inch  ?  and  yet  an  error  fo  feemingly 
little  will  lead  us  into  a  miilake  near  4  of  the  ampli¬ 
tude  of  the  veffel :  fo  that  the  fmalleft  unavoidable  er¬ 
rors  in  meafuring  fhall  occafton  fome  feeming  devia¬ 
tions  from  the  rules  which  really  nature  may  have  fol¬ 
lowed.  And  therefore  I  hope  even  the  moft  fcru- 
pulous  will  be  fatished,  if  upon  examination  it  fhall 
be  found  that  experience  and  our  theory  are  for  the 
moft  part  very  little  wide  of  one  another.  Phyfical 
experiments  and  practical  mechanics  allow  only  of  an 
approximation  to  geometrical  demonftrations.  It  has 
been  obferved  in  general  that  the  conjunct  amplitude 
of  the  branches  is  always  larger  than  of  the  trunks 
from  which  they  arife  *,  and  confequently  that  the  blood 
on  this  account  chiefly,  fuffers  a  vaft  retardation  in  it’s 
progrefs  from  the  heart  to  the  extreme  parts  :  But  we 
dp  not  flop  in  this  general  obfervation.  From  in¬ 
numerably  meafures  and  experiments,  we  moreover 
pretend  to  find  a  determined  proportion,  and  a  very 
elegant  harmony  in  the  dilatation  of  the  arterial  fyftem, 
and  in  the  retardation  of  the  blood  moving  through 
it to  wit,  that  the  diameter  of  every  artery  is  equal 
to  the  cube-root  of  the  conjunct  cubes  of  the  diame¬ 
ters  of  all  its  branches :  And  the  velocity  of  the  blood 
in  the  arteries  always  in  proportion  to  their  feveral 

diamo- 
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diameters ;  for  the  prefervation  of  an  equable  degree 
of  heat  through  all  the  fyftem. 

In  the  following  collection  of  experiments,  we 
have  at  one  view  the  proportions  of  the  trunks  to 
the  branches,  both  according  to  the  theory  and  the  mea- 
fures  which  were  taken  of  them,  with  the  differences 
in  thefe  two  circumftances.  Which  differences  are 
lefs  than  we  could  well  have  expected,  and  which 
would  have  been  but  an  half  of  what  is  here  fet 
down,  if  we  had  made  our  calculations  of  the  diame¬ 
ters,  and  not  of  the  amplitudes  of  the  veflels.  And 
they  are  the  diameters  which  are  primarily  mea- 
fured. 


The  Divaricated  Arteries. 
From  Eustachio. 

Tab.  Fig. 

The  right  fubclav.  art. 

divided  into  the  axilla-  >  16  16 

ry  and  carotid.  J 

A  mefenteric  artery.  1 1 

A  mefenter.  art.  in  ano-  } 
ther  fubjeft.  5  ' 

The  defcending  aorta 
fplit  into  the  two 
acks. 

The  fame  in  anothe 
fubjedl. 

The  fame  in  another. 


The  fame  in  another. 
The  fame  in  another. 
The  fame  in  another. 
The  fame  in  another. 


The  fame  in  another. 
The  fame  in  another. 
The  fame  in  another. 
The  fame  in  another. 
The  fame  in  a  woman. 
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The  Divaricated  Arteries. 


From  Ruysch. 

Tab.  Fig. 

The  right  fubclavian 
branched  into  the  axil¬ 
lary  and  carotid.  Ep. 

Probl.  3. 

The  fuperior  branch  of 
the  fplenic  artery  en¬ 
tering  the  fpleen,  Ep. 

Probl.  4. 

Its  inferior  branch,  ibid. 

The  upper  moll;  art.  from  1 
this  inferior  branch,  > 
ibid.  3 

The  lower  one,  ibid. 

A  mefenteric  art.  Muf.  1 
Anat.  p.  76.  3 

Its  right  branch,  ibid. 

Its  left  branch,  ibid. 

From  Keil. 


The  fuperior  mefenter.  art. 
{pending  itfelf  in  21  branch¬ 
es,  Tent.  4.  p.  88. 

The  5th  branch  of  the  meftn- 
teric.  ib.  p.  90.  1.  1 5. 

The  larger  branch  of  this  5th 
mefenteric.  ib.  3.  25. 

The  3d  twig  of  this  larger 
branch,  p.  91.  1.  4. 

The  ill  branch  of  the  8th  me¬ 
fenteric,  ib.  1.  1  2. 

The  2d  branch  of  the  8th  me- 
fent.;ib.  1.  16. 

The  10th  mefent.  art.  ib.  1.  2 
The  1  ft  branch  of  the  10th  me- 
.  fent.  ibid.  1.  24. 

The  2d  twig  of  this  1  ft  branch, 
p.  92.  3.  3. 

The  14th  mefenteric,  ibid.  1.  7 
The  15th  mefenteric,  ibid.  1.  1 
The  2d  branch  of  this  1 5th  me¬ 
fent.  ibid.  1.  16. 

One  of  the  twigs  of  this  fecond 
branch,  ibid.  1.  21. 
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The  Divaricated  Arteries. 


The  femoral  art.  dividing  into 
two  branches.  Tent.  2.  p. 
45.  1.  2. 

Its  fecond  branch,  ibid.  1.  3. 
The  2d  branch  in  1.  3.  ibid.  1.  4. 
The  ift  branch  in  1.  4.  ibid.  1.  5. 
The  2d  branch  in  1.  3.  ibid.  1.  6. 
The  firft  branch  in  1.  6.  ibid.  1.  7. 
The  firft  branch  in  1.  7.  ib.  1.  8. 
The  firft  branch  in  1.  1.  ib.  1.  9. 
A  branch  of  the  femoral  art.  in  \ 
its  progrefs.  ibid.  1.  10.  5 

The  3d  branch  in  1.  10.  ib.  1.  1 1 
The  firft  branch  in  1. 13.  ib.  1.  14 
The  firft  branch  ini.  14.  ib.  I.15 
The  2d  branch  in  1.  9.  ib.  1.  16 
The  2d  branch  in  1.  16.  ib.  1. 17 
The  3d  branch  in  1.  17.  ib.  1.  18 
The  2d  branch  in  1.  5.  ib.  1.  19 

From  my  own  DifTe&ions. 

The  right  fubclav.  branched  1 
into  the^axill.  and  carot.  in  > 
a  man.  3 

The  fame  in  a  woman. 

The  fame  in  a  young  girl. 

The  right  carotid,  divided  into  1 
the  internal  and  external  in  > 
a  man.  j 

The  fame  in  a  girl. 

The  aorta  ending  in  the  iliacs  ) 
in  a  boy.  3 

The  iliac  artery  branched  into  1 
the  internal  and  external  in  > 
a  man.  } 

The  fame  in  a  young  man. 

The  fame  in  a  boy. 

The  fame  in  another  boy. 

The  fame  in  another  boy. 

The  fame  in  a  woman. 

The  fame  in  a  young  girl. 

The  fame  in  another  young  girl. 
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The  Divaricated  Arteries. 

From  Nichols. 

An  artery  A  (one  of  the  mefent.)  1 
ramified  into  the  branches  B,C.  > 
Comp.  Anat.  Tab.  2.  p.  2.  j 
The  branch  C  divided  into  D,  E 
The  branch  E  divided  into  the 
branch  36,  and  another 
which  I  find  to  be  about  2 
The  branch  Z  ramified  into  the  ) 
twigs  16  and  9,  5 

Miscellaneous  Obfervations. 
A  branch  A  of  the  ext.  carot.l 
into  the  ant. and  poll. branches  ( 
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The  fame,  ibid.  fig.  2. 

4  3  q.  p. 

The  ant.  branch  after  throwing  7 

off  D,  fubdivided  into  two  > 

branches,  ib.  fig.  1.  j 

2  1  q.  p. 

The  aorta  ending  in  the  infer.  7 

mefent.  lumb.  and  iliacs.  V 

3  1  1  4° 

Yerh.  Anat.  Tab.  16.  fig.i.  3 

40  q.p.; 

The  aorta  ending  in  the  iliacs,  7 

the  inf.  mefent.  4  lumb.  and  > 

23  26  2 

3  facrae.  Cowp.  An.T.  3.  3 

1  1  &c. 

The  right  iliac  into  the  ext. 
and  int.  ibid. 

The  left  iliac  divided  in  the 
fame  way,  ibid. 

The  Cceliac  into  2  branches.  7 
Chefeld.  An.  T.  17.  2.  5 

The  larger  branch  of  the  Coe-  7 
liac  into  leffer  branches,  ib.  J 
The  fup.  mefent.  into  three  br.  7 
ib.  3.  _  } 

The  inf.  mefent.  divided  into  7 
three  branches,  ib.  4.  3 

The  defc.  aorta  ending  in  the  7 
iliacs,  ib.  T.  15.  3 

The  Coebac  Art.  b.  into  the  7 
right  and  left,  Stukely  of  the  > 
fpleenj  Tab.  1.  j 


3  2  q. 

9  9 
5  6 
II  20  II 


I24 

!25 

123 

I32 


I40 

126 
126 
p.  I25 


i 


5  142 

! 

1  129 


121 


1  1 26 

! 

IO  126 
I 


furing. 

1 1 3 


1 1 


rl6  TT 


1 16 


119 


I  5 


as 


1  o 


100 
130 

*33  + 

'34  w  + 

I  24 
106 

io5 

132 

144 

i39 


X 

6 


I  21 


'°5 


1 

if 

1 

7 1 

+ 

t 

Tz9 

— 

1 

T5T 

+ 

1 

aT 

1 

6 

— 

In 


and  OBSERVATIONS.  221 

In  this  colle&ion  there  are  indeed  but  few  obfer- 
vations  which  perfectly  jump  with  the  exadt  propor¬ 
tions  of  the  theory  •,  but  many  coming  near  them  ; 
and  the  numbers  of  thofe  coming  fhort  of  it,  and 
thofe  which  exceed  it  are  nearly  equal.  And  the 
common  or  middle  excefs  or  defedt  is  only  about 
part.  Nay  in  about  ninety  obfervations,  from  the 
excefTes  and  defedts  balancing  one  another,  the  fizes 
of  the  branches  determined  by  our  rules,  and  thofe 
found  out  by  the  moft  carefully  made  experiments,  4 
come  out  almoffc  exadtly  the  fame.  The  odds  being 
about  ^5-  or  to  o  parts  ;  a  quantity  in  fuch  a  cafe 
to  be  efteemed  as  nothing. 

Thus  it  appears  both  by  the  theory  and  pradtice, 
that  the  arteries  of  the  human  body  are  dillributed 
and  divaricated  in  fuch  a  manner,  both  in  their  pofi- 
tion  and  witienefs,  that  the  celerity  of  the  blood 
flowing  through  them  may  be  preferved  in  a  given 
proportion  to  their  diameters ;  and  the  fame,  or  nearly 
the  fame  degree  of  heat  generated  by  attrition,  con¬ 
tinued  along  the  whole  arterial  fyflem. 

To  obviate  fome  difficulties  which  might  be  flatted 
againft  us,  we  mull  obferve,  that  for  the  eafter  re¬ 
ception  of  the  blood,  the  artery  is  always  a  little  wi¬ 
der  in  it’s  rife  from  the  trunk,  from  whence  it  con¬ 
verges  in  a  conical  form :  And  that  arteries  confidered 
as  trunks,  juft  before  they  fplit  into  branches,  mufi 
be  widened  a  little  for  the  more  convenient  divarica¬ 
tion  *,  fo  that  if  an  artery,  from  the  beginning  of  it’s 
rife  to  it’s  ramification  into  branches,  happen  to  be 
very  fhort,  it  will  commonly  be  found  wider,  and 
have  a  greater  proportion  to  its  branches  than  our 
theory  would  require.  In  which  cafes,  though  the 
blood  has  a  flow  courfe  through  the  trunks,  yet  in  fuch 
fhort  intervals  it  lofes  no  heat.  And  on  the  other 
hand,  for  the  like  reafons  we  need  not  be  afraid  of 
the  heat  being  too  much  increafed,  though  it  fliould 
move  fomething  fafler  in  the  end  than  in  the  begin- 
'  ning  of  the  long  converging  arterial  trunks. 
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An  ejfay  on  the  caufe  of  animal  heat ,  and  of  fome 
of  the  effects  of  heat  and  cold  on  our  bodies ;  by 
John  Stephenson,  M.D.  fellow  of  the  col¬ 
lege  of  phyf  dans  at  Edinburgh.  Vol.  5.  art.  77. 

TH  E  knowledge  of  the  animal  oeconomy  is  well 
worth  the  purfuit  of  phyficians.  Several  parts 
remain  (till  in  great  obfcurity.  A  folution  of  the  fol¬ 
lowing  problem  may  not  only  fet  fome  parts  of  the 
theory  in  a  clearer  light,  but,  what  is  of  infinitely 
more  confequence,  pofiibly  improve  the  practice  of 
medicine. 

To  what  organs  or  operations  is  the  heat  of  the 
human  body  owing  ? 

I  fhall  not  examine  the  opinions  of  former  ages 
which  have  been  long  exploded,  but  only  fuch  as  at 
prefent  prevail. 

The  firft.  is,  that  the  heat  of  animal  bodies  is  owing 
to  the  attrition  betwixt  the  arteries  and  the  blood. 

The  fecond,  that  the  lungs  are  the  fountain  of  this 
heat. 

The  third,  that  the  attrition  of  the  parts  of  the 
folids  on  one  another  produce  it:  To  which  I  add  a 
Fourth,  which  is  more  negledted,  namely  that 
whole  procefs,  by  which  our  aliment  and  juices  are 
constantly  undergoing  fome  alteration. 

1.  The  arguments  in  favour  of  the  firft  opinion 
are  :  That  if  an  artery  is  tied  or  cut,  the  part  to 
which  it  goes  turns  cold.  On  the  ceafing  of  the  pul- 
fation  of  the  arteries,  cold  and  death  follow.  An 
increafe  of  heat  attends  a  brifk  circulation,  and  a  lan¬ 
guid  circulation  is  accompanied  with  a  fmall  heat. 
One  who  burns  in  a  fever,  or  is  hot  with  exercife, 
has  a  full  and  frequent  pulfe  *,  in  cold  faintings,  chlo- 
rofis,  &c.  the  pulfe  is  fmall  and  flow  ;  and  laftly,  that 
the  thermometer  fhews  the  arterial  blood  to  be  a, 
little  hotter  than  that  of  the  veins. 
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2.  This  is  accounted  for  from  the  conical  figure  of 
the  arteries  •,  from  their  flexures  and  branchings  into 
exquifitely  fmall  capillaries,  whence  the  refiftance  and 
confequent  attrition  muft  be  great  •,  from  the  num¬ 
ber,  ftrength  and  elafticity  of  their  coats ;  from  the 
propelling  power  of  the  heart,  and  their  ftrong  re¬ 
fiftance.  From  all  thefe  the  particles  of  the  blood 
perpetually  getting  new  motions,  directions  and  rota¬ 
tions,  are  attenuated,  condenfed,  have  their  angles 
grinded  off,  and  are  made  homogeneous  :  Hence  the 
fluidity,  red  colour,  and  heat  of  the  mafs  which  is  hefe 
perfected. 

But  this  theory  is  doubtful.  1.  For  (a)  what  is  faid 
of  arteries  may  be  faid  of  any  other  parts,  whofe  func¬ 
tions  are  neceflary  to  life,  (b)  The  heat  and  pulfa- 
tion  of  the  arteries  do  not  keep  together  in  any  re¬ 
gular  proportion :  In  fome  morbid  cafes,  there  is  a 
great  fenhble  heat,  and  a  fmall  pulfe  ;  and  in  others 
a  full  pulfe  and  great  coldnefs  ■f*.  Beficles  (c)  all  the 
length  this  demonftration  goes,  is  to  fhew  that  the 
motion  of  the  arteries  and  heat  are  generally  in  pro¬ 
portion,  which  however  does  not  fhew'  which  is  the 
caufe,  and  which  the  effeCt,  nor  indeed  that  either  is 
the  caufe  or  effeCt  of  the  other,  fince  both  may  be  the 
effects  of  fome  other  caufe  (d).  As  to  the  proof  by  the 
thermometer  I  doubt  of  it,  and  (e)  what  adds  to  my 
doubts  is  that  the  venal  blood  does  not  coagulate  fa 
foon  as  the  arterial.  In  fhort,  this  theory  is  not  efta- 
blifhed  by  any  fatisfaCtory  and  convincing  proof.  ; 

In  the  fecond  place,  let  us  examine  the  ways  by  which 
this  hypothefis  is  accounted  for.  And  firft  (a)  as  to 
the  conical  fhape  of  the  arteries,  I  can  by  no  means 
allow  them  to  be  cones,  fo  as  to  infer  the  aCtion  of 
a  converging  canal  on  its  contents.  Look  at  portions 

•f-  Quam  quidem  refrigerationem  haud  fetnel  ifti  fere,  qua  ri- 
gent  cadavera,  parem  comperi,  pulfu  nihilominus  rede  fe  habentd 
Sydenh.  Oper.  (Jniverf.  p.  391. 

of 
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of  arteries  injected ;  examine  the  figures  of  the  vef- 
fels  from  Italy  prefented  to  the  Royal  Society  by  Mn 
Evelyne  ;  look  at  the  tables  of  Euftachius,  Vefalius, 
Caflerius,  &c.  and  you  will  find  the  portions  of  the 
artery  betwixt  the  ramifications  to  be  for  the  mofl;  part 
cylindrical,  and  to  diverge  as  frequently  as  converge. 
No  doubt  as  the  branches  draw  off  the  blood,  the 
trunk  diminifhing  may  in  a  grofs  fenfe  be  called  co¬ 
nical,  and  that  A  is  a  much  larger  fe&ion  than  X> 


X 


A 


But  as  the  blood  moves  flower  at  X  than  at  A,  it  is 
contrary  to  the  laws  of  hydraulics,  to  apply  the  effects 
of  hollow  cones  on  liquors  flowing  in  them  from  the 
bafe  to  the  top,  to  the  adlion  of  the  arteries  on  the 
blood,  fince  in  the  firfl:  the  liquor  muft  necefTarily 
flow  quicker'at  the  top  of  the  cone  *,  and  in  the  arteries 
we  find  the  blood  moves  flower  the  further  it  is  re¬ 
moved  from  the  aorta,  which  is  confidered  as  the 
bafe  of  the  cone.  The  arterial  fyftem  may  with  more 
propriety  be  faid  to  refemble  cylinders,  frequently  di¬ 
vided  and  fubdivided,  ftill  terminating  in  numbers  of 
fmaller  cylinders,,  the  aggregate  of  which  is  always  of 

greater 
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greater  capacity  than  the  trunk  or  larger  cylinder  be¬ 
fore  the  ramification.  But  if  they  will  have  the  ar* 
tery  a  cone,  let  it  be  inverted,  and  the  blood  flow 
from  the  top  to  the  bafe  as  it  really  does  i  But  then 
down  falls  all  that  reafoning  which  was  founded 
on  the  dodtrine  of  the  cone. 

Bellini  has  fome  expreflions  (a),  which  with  his  ninth 
figure  here  inferted,  have  made  the  writers  after  him 


take  thefe  things  for  demonftrated,  which  are  neither' 
true*  nor,  in  my  opinion,  meant  by  him  to  be  thought 
true.  But  the  abfurdity  of  a  liquor  flowing  in  a 

(a)  Si  canales  tint  anguftiffimi  ad  orificium  minus,  quemadmo- 

dum  funt  canales  minimi  cujufcunque  animalis,  &c. - -ita  liqui*4 

dum  fluens  per  ejufmodi  conicos  canales  exiliflimos,  nitendo  in  ori- 
ficia  anguftiffima,  fibi  ipfi  eft  fluendi  vis  &  impedimentum.  De 

jnotu  bilis.  Prop.  26. - Quoniam  vero  univerfa  arteriarum  fe- 

ries  conica  elt,  &  fluxus  fanguinis  per  ipfas  eft  ab  amplicri  orificio 
■Verbis  anguftius.  ibid.  Prop.  28. 
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full  conical  canal  from  the  bafe  to  the  top,  and  yet 
more  flower  at  the  top  than  at  the  bafe,  and  Bellini’s 
own  exprefhon  (quafi  conicus)  makes  me  of  opinion 
that  he  ufed  the  cone  for  facility  of  demonftration, 
matters  being  much  the  fame  in  a  fydem  of  infinitely 
divaricated  canals,  as  to  the  obdacles  and  refidances 
the  blood  had  to  overcome  in  its  way,  from  the  heart 
to  the  veins,  which  were  the  main  things  he  had  to 
fet  forth. 

Boerhaave,  in  treating  of  the  fabric  of  the  blood- 
veffels,  exprefsly  calls  the  arteries  cones  and  conoids, 
and  applies  the  form  and  properties  of  hollow  cones 
to  them.  Yet  after  all  this  pomp  of  mathematical  fci- 
ence,  fo  capable  of  amufing  the  fcholars,  the  plain 
truth  mud  come  out.  In  a  few  words  he  dedroys  all 
the  arguments  built  upon  the  cone  (a),  and  fairly  al¬ 
lows  that  the  arteries  gradually  increafe  in  number  and 
capacioufnefs,  that  the  motion  of  the  blood  is  fwifted 
near  the  heart,  and  flowed  at  the  greated  didance 
from  it  (b). 

( (3 )  As  to  the  number,  drength  and  eladicity  tff 
the  coats  of  the  arteries,  which  are  faid  to  caufe  this 
heat,  they  feem  unfit  to  produce  it ;  the  blood  in  them 
moves  every  moment  flower,  and  there  are  feveral 
contrivances  for  making  it  flow,  even  almod  dag- 
nant,  .in  order  to  fome  fecretions.  The  greated  con- 
quaffation  of  a  homogeneous  liquor  raifes  no  heat ;  and 
it  is  not  reafonable  to  expedl  it  from  the  bare  pro¬ 
pelling  force  of  the  heart,  through  the  arteries  on 
the  contained  fluid. 

y  The  heat  from  attrition  is  chiefly  laid  on  the  in¬ 
finite  ramification  of  the  final!  arteries  where  almod 

(a)  Arterial  quidem  cernuntur  effe  can  ales  ad  fenfum  conoidei. 
§.  132.  Ergo  vitalis  cruor  iluit  quidem  per  arterias,  fed  fluxu 
eunte  a  cordead  extrema  ex  latiori  in  anguitiorem  partem.  §.  142. 
Cruori  pulfo  in  arteriam  reMit  fanguis  arteriofa  vafa  replens 
conica  arterias  iigura.  §.215.  Quia  ergo  omnis  omnino  fanguis 
tanto  vi  agitur,  &  ingenti  adeo  obilaculo  repellitur  in  canali  pleno 
conico,  See.  217. 

(b)  Quia  vero  arterias  fenfim  augentur  nuinero  &  capacitate 
— — erit  itaque  cacteris  paribus,  velocifiimus  circa  cor,  tardiffimus 
remote  a  corde,  inotus  liumorum  circumeundum.  §.  222. 
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every  globule  of  blood  rubs  the  fides  of  the  capilla¬ 
ries  :  even  here  it  is  very  unlikely  that  the  blood 
(hould  acquire  heat,  efpecially  when  we  confider  the 
foftnefs  and  lubricity  of  its  parts  and  of  the  canals  and' 
the  exceeding  flownefs  of  its  motion.  If  the  motion, 
and  confequently  the  heat,  decreafes  in  the  (mailer 
veflels,  when  every  globule  fufFers  an  attrition,  the 
matter  is  not  mended  in  the  larger  arteries,  where, 
though  the  blood  by  its  greater  velocity,  (trikes  more 
forcibly  againft  the  (ides  of  the  veflel,  yet  the  portion 
of  it  that  touches,  is  too  fmall  to  warm  the  whole 
fedtion.  The  great  feeming  difficulties  the  blood  has 
to  overcome  in  the  fmall  veflels,  which  have  given 
rife  to  this  opinion,  would  have  difappeared,  if  Bel¬ 
lini  and  his  followers  could  have  been  iatisfled  with 
Borelli’s  illuftration  of  the  circulation  in  minimis,  by  a 
filter  or  wet  fpunge,  through  which  water  flows  with¬ 
out  any  greater  force  than  the  weight  of  liquor  in  the 
depending  part.  And  that  this  is  the  true  theory, 
will  be  readily  believ’d  by  thofe  who  are  of  opinion, 
that  the  circulation  begins  and  ends  with  the  veins. 

I  (hall  conclude  what  I  have  to  fay  about  their 
accounting  for  this  fyftem  with  Boerhaave,  who 
affierts  that  the  fluidity,  heat  and  colour  of  the  blood, 
depend  upon  the  adtion  of  the  arteries  on  it  (a).  There 
are  ftrong  prefumptions,  of  which  we  have  above 
alledged  one,  againft  the  greater  fluidity  of  the  blood 
in  the  arteries  :  That  it  gets  its  colour  here  is  not  true, 
for  the  blood  firft  appears  florid  in  the  pulmonary 
veins  :  And  as  it  has  its  colour  before  it  arrives  at  the 
left  ventricle,  fo  it  has  its  heat  before  it  comes  to  the 
right,  at  leaft  the  blood’s  acquiring  heat  in  the  arteries 
more  than  elfe where,  has  not  hitherto  been  evinced 
either  by  argument  or  experiment. 

The  proper  office  of  the  arteries  feems  to  be  the 
diftribution  of  the  blood  for  the  purpofes  or  nutrition, 
fecretion,  excretion,  and  moft  of  the  confiderable 
animal  functions.  As  they  have  no  immittcnt  duds, 
and  as  the  blood  is  but  a  (hort  time  in  thofe  of  the 

(a)  Ex  his  fequitur  totius  maflfe  fluor,  calor,  color. 
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greateft  importance;  the  coronaries  for  inftance ,  and 
as  it  can  receive  nothing  but  motion,  and  fuch  attri¬ 
tion  as  a  motion,  every  moment  growing  flower  can 
give,  it  is  improbable  that  its  colour,  heat,  and  flui¬ 
dity  are  owing  to  them,  efpecially  as  in  the  veins,  it 
meets  with  new  matter  every  now  and  then,  from  all 
the  different  parts  of  the  body,  and  particularly  with 
new  chyle,  and  in  the  lungs  with  what  we  fhall  not 
at  prefent  give  a  name  to. 

I  fhall  at  prefent  admit  (tho*  I  do  not  think  it  true) 
that  the  circulation  promotes  the  heat,  in  fo  far  as  it 
moves  the  heterogeneous  mafs,  and  makes  its  inteftine 
motion  greater  than  it  would  be  in  a  ftagnant  ftate : 
But  from  this  to  infer  that  the  adlion  of  the  folids 
on  the  fluids,  is  the  caufe  of  animal  heat,  is  as  abfurd 
as  to  fay,  that  the  fhaking  of  a  bottle,  containing  an 
effervefcent  mixture,  is  the  caufe  of  the  inteftine  mo¬ 
tion;  the  heat  is  augmented  by  the  fhaking  and 
the  adion  of  the  inner  furface  of  the  glafs  on  the 
contained  fluid,  but  not  caufed  by  it.  The  foregoing 
reafons  feem  to  prove  that  the  blood  does  not  owe 
its  heat  to  the  arteries. 

II.  I  fhall  now  examine  the  fecond  opinion,  which 
is,  That  the  lungs  are  the  fountain  of  heat  in  the 
human  body.  All  that  has  been  faid  for  the  blood’s 
being  heated  in  the  arteries,  is  advanced  to  prove  this 
hypothefis,  with  confiderable  addition,  viz.  That  in 
the  lungs,  the  blood  veftels  every  where  attend,  di¬ 
vide  and  fubdivide  along  with,  the  ramifications  of 
the  wind-pipe  *,  and  as  thefe  are  perpetually  changing 
their  fituation  and  form,  becoming  longer  or  fhorter, 
making  more  acute  or  more  obtufe  angles  *,  fo  muft 
the  concomitant  blood-veflels  every  moment  make 
new  angles,  and  give  the  blood  new  directions  ;  that 
at  laft  the  blood  enters  into  an  exquifite  fine  net- work, 
fpread  every  where  on  the  vaftly  thin  air-veficles, 
where  thefe  little  air-bladders  are  perpetually  changing 
their  angles,  points  of  contact,  their  form,  volume, 
inter  ft  ices,  and  fo  forth  :  from  thefe,  and  the  ekfti- 
city  of  the  air,  and  weight  of  the  atmpfphere,  the 

blood 
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blood  is  laid  to  be  churned,  preffed  backward  and  for¬ 
ward,  broken  and  kneaded  together,  diffolved  and 
condenfed,  made  red  and  hot  in  refpiration. 

This  theory,  however  plaufible,  is  not  fatisfadlory  ; 
for,  1.  What  was  faid  before  of  the  improbability  of 
heat  being  generated  by  the  foie  attrition  of  folids  or 
fluids,  is  ftrong  here. 

2.  Tho’  the  lungs  be  regularly  fupplied  with  plenty 
of  air,  which  has  weight  and  elasticity  enough  to  carry 
on  the  alternate fwelling  and  fubflding  of  the  veficles; 
yet  life  and  heat  foon  fail,  if  that  air  has,  by  palling 
through  the  fire,  or  any  other  way,  been  robbed  of 
fome  particles  or  quality,  different  from  its  weight 
and  elafticity. 

3.  The  argument  from  the  additional  adtion  of  the 
folids  of  the  lungs  on  the  blood,  more  than  what  is 
found  in  the  arteries,  from  their  greater  and  conftantlv 
varying  motion,  feems  to  be  fully  taken  off,  by  one 
part  of  Hook’s  experiment,  exhibited  before  the  Royal 
Society  in  which  the  lungs  of  a  dog  being  kept  con- 
flantly  diflendedby  a  frefh  blaffc  of  air,  the  dog  lived, 
and  his  heart  beat  regularly  ;  fo  that  there  is  no  need  for 
that  frequent  and  great  variation  of  angles,  and  points 
of  contact,  upon  which  the  additional  attrition  is 
built. 

4.  That  the  cold  air  rufhing  into  the  fpongy  lungs, 
on  the  numberlefs  air-bladders,  of  which  the  blood  is 
almofi:  fuperficially  fpread,  fhould  make  the  blood 
hot,  is  an  improbable  opinion,  and  fupported  by  no 
proof.  And  as  the  caufe  appears  not  at  all  promifing 
a  priori,  fo  the  effedt  feems  to  demonftrate  this  not 
to  be  the  caufe.  For 

5.  That  the  blood  is  rather  cooled  than  heated  in 
the  lungs,  may  be  inferred  from  the  benefit  received 
by  the  infpiration  of  cool  air  in  many  inflammatory 
difeafes,  efpecially  thofe  of  the  lungs.  In  burning 
fevers,  with  a  full  quick  pulfe,  red  fkin,  and  a  large 
and  quick  refpiration,  I  have  given  relief  by  opening 
a  window,  and  admitting  a  ftream  of  cool  air  to 
breath  in:  the  eifedts  of  which  I  have  carefully  ob~ 
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fervecl  to  be  that  ( tho’  the  body  continued  clofe  co¬ 
vered)  in  one  minute  the  refpiration  became  flower ; 
and  very  foon  after  the  pulfe  abated  of  its  fulnefs; 
and  not  only  the  face,  but  the  whole  body,  of  it’s 

fiery  heat  and  colour,, 

6.  If  the  blood  were  heated  in  the  lungs,  we  fhould 

need  lefs  of  their  fund  ion,  when  we  are  warm,  or  in 
a  warm  place  *,  the  heat  of  our  bodies,  or  of  the  at- 
mofphere,  doing  fo  much  of  the  office  of  the  lungs ; 
and  that  we  fhould  want  more  of  it,  when  cold,  or 
cool  air.  But  when  we  are  hot,  and  want  to  be 
cooled,  we  breath  full  and  quick*,  and  when  we  are 
cold,  and  want  to  be  warmed,  our  refpiratibn  is  flow 
and  final! ;  contrary  to  what  one  would  ^xped,  if  the 
adion  of  the  air  on  the  blood  in  the  lungs,  were  to 
heat  it.  / 

7.  The  blood  which  comes  from  the  fmall  veffds  of 
the  lungs,  is  not  more  expanded  thap  before,  as  has 
been  aflerted,  but  not  proved  by  arty  experiment, 
which  it  would  certainly  be,  if  it  was  hotter  :  for  moft 
liquors  rarify  by  heat,  and  few  more  than  blood,  as  I 
hope  to  make  evident,  when  I  come  to  treat  of  the 
warm  pediluvuim. 

8.  If  the  blood  owes  its  heat  to  the  adion  of  the 
lungs,  we  mu  ft  look  out  for  another  fource  of  heat  in 
the  egg  and  fcetus.  To  the  objedion  that  the  heat 
of  the  mother  is  fufficient  for  the  purpofe,  till  this 
new  fundion  comes  into  adion,  I  oppofe  two  obfer- 
vations.  The  firft  is,  that  toward  the  end  of  incuba¬ 
tion,  I  am  told,  an  egg  may  be  left  by  the  dam,  in 
a  cold  feafon,  for  a  little  longer  time  than  would  be 
fafe  for  the  chick,  if  all  its  heat  depended  on  her; 
yea  long  enough  for  an  egg  that  contains  no  warm 
principle,  to  become  of  the  temperature  of  the  ambient 
air.  Yet,  upon  opening  it,  the  chick  has  been  found, 
neither  quite  focold  nor  dead.  The  fccond  is,  that  a 
ripe  foetus,  taken  away  from  the  mother,  but  contir 
nuing  within  the  membranes,  can  live  feveral  hours  by 
its  own  heat,  without  any  affiftance  from  the  Jungs. 

What 
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What  is  the  caufe  of  this  heat  before  the  lungs  ad  ? 
How  comes  to  it  fail  as  foon  as  the  lungs  play  ? 

The  III.  opinion  is,  that  the  caufe  of  animal  heat  is 
owing  to  the  adion  of  the  folid  parts  upon  one  another. 
The  heart  and  arteries  move  moft,  and  it’s  natural  to 
exped,  that  the  heat  fhould  be  owing  to  this  motion. 
But  even  this  does  not  feem  very  plaufible,  from 
thefe  few  confiderations  among  many  others. 

1.  The  moving  parts,  however  we  term  them  folid, 
are  neither  hard  nor  dry  ^  which  two  conditions  are 
abfolutely  requifite,  to  make  them  fit  to  generate  heat, 
by  attrition. 

2dly,  None  of  their  motions  are  fwift  enough  to 
promile  heat  in  this  way. 

3.  They  have  no  great  change  of  furface  in  their 
attritions. 

4.  The  moveable  fibres  have  fat,  mucilage  or  li¬ 
quors  every  way  furrounding  them,  to  prevent  their 
being  deftroyed,  or  heated  by  attrition. 

-IVth  Caufe  of  the  heat  of  our  bodies,  is  that  pro- 
cefs,  by  which  our  aliment  and  fluids  are  perpetually 
undergoing  fome  alteration.  "  Before  I  enter  j?n  this 
fubjed,  I  fhall  premife  a  few  points  which  are^dniver- 
fally  agreed  to. 

1.  The  inteftine  adionof  the  minute  parts  of  mix¬ 
ed  bodies  on  one  another,  is  capable  of  producing  as 
great  a  heat  as  can  be  produced  by  the  mutual  attri¬ 
tion  of  the  hardeft  bodies  :  From  gunpowder  will  arife 
as  great  and  fudden  heat,  as  from  flint  and  fteel  (a). 

2.  The  parts  of  mixed  fluids  ading  on  one  another, 
are  capable  of  railing  great  degrees  of  heat :  there  are 
cold  liquors,  which,  when  mixed,  produce  inftantly 
a  fierce  flame,  (b) 

3.  No  attrition  or  adion  of  any  folid  body,  or  any 
homogeneous  fluid,  has  been  fliewn  to  create  heat. 
Water,  oil,  and  the  like,  have  been  conquaflated 
long,  with  great  violence,  without  being  warmed. 

(a)  Surely  thefe  two  degrees  of  heat  are  not  equal. 

(b)  Philofophical  Tranlad  n.  21  3,  p.  200; 
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Nor  does  the  experiment  of  cream’s  becoming  warmer 
by  being  churned,  invalidate  this :  the  heat  there  is 
owing  to  an  effervefcence,  happening  on  the  altera¬ 
tion,  by  which  the  component  parts  of  the  milk, 
which  is  a  heterogeneous  fubftance,  are  changed  and 
feparated  in  making  butter. 

4.  No  confiderable  alteration  of  mixed  fluids,  has 
been  made  by  the  foie  adtion  of  folids  on  them,  inde* 
pendent  of  the  action  of  their  minute  parts  on  one 
another.  No  churning  of  a  vegetable  juice,  attenu¬ 
ates  its  oil  into  alcohol *,  no  conquaflation  of  a  lixir 
vium,  changes  the  fait  of  it  from  a  fixed  to  a  vola¬ 
tile  nature. 

5.  It  is  agreeable  to  the  laws  of  natural  philofophy, 
to  reafon  on  the  chemiftry  of  the  animal  body,  as  well 
as  on  the  mechanics  of  it  *,  and  the  minute  component 
parts  of  folids,  have  a  fet  of  laws  peculiar  to  them, 
and  their  intimate  changes  and  addons  on  one  another, 
are  not  to  be  accounted  for  by  the  coarfer  mechanical 
laws. 

6.  Mofl:  of  the  chymical  procefles,  where  the  tex* 
ture  of  the  fubjedt  is  much  changed,  are  attended 
with  heat.  Fermentation  and  putrefaction  have  fome- 
thing  analogous  to  the  animal  procefs,  and  make 
great  alterations  in  the  fubjedt  of  it.  An  enquiry 
therefore  into  the  known  appearances  of  thefe  two 
procefles,  may  caft  light  on  the  animal  one.  In  fer¬ 
mentation  (firft )  there  is  an  inteftine  motion  or  attri¬ 
tion  of  the  parts  of  the  fluid.  (2)  This  motion  is  net 
owing  to  any  mechanic  adtion,  or  influence  of  the 
containing  veflel.  (3)  Air  is  fome'  how  neceflarily 
concerned,  whether  in  being  feparated  from  the  fer-. 
menting  mafs,  or  mixing  with  it ;  poflibly  indeed 
both  •,  for  it  is  conftantly  emitting  air,  and  the  pro¬ 
cefs  is  foon  quenched  in  vacuo,  or  when  fhut  in  with 
a  fmall  portion  of  air.  (4)  It  is  always  accompanied  with 
^  fenfible  degree  of  heat.  (5)  The  liquor  becomes 
thinner,  and  grofs  lees  are  precipitated. 

Secondly,  after  it  is  completed,  the  mofl:  remark¬ 
able  changes  of  the  fubjedl,  are.  That  (1)  The  oil. 
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or  a  confiderable  part  of  it  is  found  fo  attenuated  and 
volatilized,  as  to  rife  firft  in  diftillation,  and  though 
feparated  from  the  phlegm,  to  continue  fufceptible 
of  a  mixture  with  water.  (2)  Still  the  falts  which 
remain  continue  fixed,  as  before  the  procefs.  (3)  The 
fubjedt  ftill  retains  its  vegetable  acefcent  nature,  and 
can  be  changed  to  vinegar  or  an  acid  fubftance. 

In  putrefaction  (1)  There  is  likewife  a  great  inteftine 
motion.  (2)  When  carried  to  a  height,  and  when  the 
putrefying  fubftance  is  much  com  prefled,  it  is  accom¬ 
panied  with  great  heat  and  fmoke,  and  fometimes 
flame.  (3)  Air  is  alfo  neceflary  to  it.  (4)  The  vifible 
texture  of  the  putrefying  mafs  is  changed. 

After  the  procefs,  the  moft  notable  changes  of  the 
fubjedlare.  That  (1)  in  diftillation,  after  a  little  phlegm, 
with  a  fmall  fire,  there  arifes  a  volatile  alkaline  fpirit 
and.  fait ;  and,  (2)  On  calcination  there  remains  no 
fixed  fait. 

In  the  animal  procefs  we  are  confidering,  (1)  The 
fubjedl  of  it  is  moftly  the  fame  with  that  of  the  other 
two,  being  at  Jeaft  originally  of  vegetable  fubftances. 
(2)  Air  is  fome  way  neceffarily  concerned  in  the  pro¬ 
cefs  ;  either  in  mixing  with  or  feparating  from  it  or 
both  \  our  food  has  air  mixed  with  it,  our  fluids  yield 
air  in  the  pump,  and  we  cannot  fubfift  either  in  the 
exhaufted  receiver,  or  fhut  in  with  a  fmall  portion  of 
air.  ("3)  It  is  generally  accompanied  in  our  bodies 
with  a  degree  of  heat,  greater  than  in  fermentation, 
and  lefs  than  the  higheft  putrefying  heat.  (4)  By  it 
the  texture  of  the  conftituent  parts  is  minutely 
changed. 

(1)  Our  juices  which  have  fully  undergone  this 
procefs  are  fo  far  out  of  the  vegetable  clafs,  that  they 
will  not  turn  acid  but  rancid.  (2)  The  falts,  which  by 
fermentation  could  not  be  raifed  out  of  the  vegetable 
fixed  ftate,  here  lofe  their  fixed  nature  ;  for  no  lixi- 
vial  fait  remains  in  calcination  :  But  they  are  not  ex¬ 
alted  to  fuch  a  degree  as  in  the  higheft  putrefa<5lion, 
where,  in  diftillation,  alter  a  little  phlegm,  there  arifes 
early  and  with  a  fmall  degree  of  fire,  a  volatile  fpirit 
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and  fait :  Whereas  our  blood  in  diftillation  yields 
only  phlegm  with  a  fmall  fire,  and  no  volatile  fpirit 
or  fait  for  a  confiderable  time,  and  not  without  great 
force  of  fire. 

This  procefs  may  be  one  fui  generis,  perhaps  fome- 
what  of  a  middle  nature  betwixt  fermentation  and  pu¬ 
trefaction  *,  feeming  by  the  produCt  to  come  fo  near 
the  latter,  that  I  incline  rather  to  call  it  by  that  name : 
For  there  is  fuch  a  procefs,  we  have  the  fame  mate¬ 
rials,  we  have  a  fit  place  for  it,  a  confiderable  degree 
of  preffure  by  the  contracting  force  of  our  veflels,  the 
air  not  quite  excluded  nor  included  ;  we  have  the 
fubjeCl  quite  changed  from  what  it  was,  a  fenfible 
concomitant  heat  and  the  product  very  near  the  fame. 
I  do  not  fee  more  requihte  to  eftablifh  this  animal 
procefs  to  be  of  the  fame  nature  and  in  a  Certain  de¬ 
gree  of  the  procefs  of  putrefaction. 

FutrefaCtion,  the  moft  fubtile  of  all  diflolvents,  ef¬ 
fectually  disjoins  and  feparates  all  the  component 
parts  of  putrefying  bodies,  except  fea  fait.  In  this 
powerful  folution  of  bodies  the  inteftine  aCtion  of  their 
minute  particles  creates,  collects,  or  fome  way  or 
other,  is  the  caufe  or  means  of  heat. 

All  our  fluids  are  much  difpofed  to  putrefaction, 
and  out  of  the  body,  become  highly  putrid  even  in 
cool  air,  and  without  any  ftirring  or  agitation,  and  our 
blood  and  fome  of  our  juices  out  of  the  circulation, 
but  within  the  body  change  to  putrid  matter. 

This  pus  fhews  no  high  degree  of  putrefaction  foon, 
yet  if  a  very  fmall  portion  of  it  is  abforbed  into  the 
blood- veflels,  it  raifes  a  putrid  fever  as  certainly  as 
ye  ft  does  a  fermentation  upon  wort.  This  is  not 
owing  to  its  humiliating  the  folids  to  quicker  and 
greater  vibrations,  but  to  its  increafing  the  inteftine  mo¬ 
tion,  and  accelerating  the  animal  procefs  j  haftening  the 
change  of  the  juices,  to  that  fubtile  acrid  ftate,  which 
renders  them  unfit  to  be  retained  in  the  body,  and 
difpofes  them  to  run  off  in  colliquative  evacuations, 
fuch  as  fweating  and  purging,  which  conftandy  attend 
thefe  putrid  or  heCtic  fevers,  which  are  owing  to  in¬ 
ternal  ulcers.  Now 
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Now  if  the  warmth  of  our  bodies  can  operate  fuch 
a  change  on  a  portion  of  our  juices  which  is  extrava- 
fated ;  how  reasonable  is  it  to  conclude  that  the  fame 
heat  makes  a  greater  and  quicker  change  on  what  is 
contained  within  the  veffels,  fince  it  is  conftantly 
moving  on  and  every  now  and  then  meeting  with  new 
mixtures  of  heterogeneous  bodies  fit  to  excite  new 
inteftine  motions  ?  It  is  true  that  our  circulating  jui¬ 
ces  do  not  contract  the  fame  acrimony  that  the  pus 
does.  The  reafon  of  this  is  obvious,  when  we  confider 
our  conftant  evacuation  of  acrid  perfpirable  matter, 
fweat,  urine,  &c.  and  that  as  faft  almoft  as  thefe  no¬ 
xious  particles  are  formed,  m  the  courfe  of  circulation 
they  meet  with  various  outlets,  by  which  they  are 
difcharged  before  they  can  hurt  us  :  In  their  way  to 
the  fkin  and  other  ftrainers,  they  Serve  to  maintain  a 
moderate  degree  of  heat  (probably  the  true  calidum 
innatum )  enough  to  keep  us  warm,  but  not  to  create 
a  conflagration  to  deftroy  us.  Upon  the  flopping  of 
thefe  evacuations,  we  have  dangerous  fevers  raifed. 

I  have  been  afked  three  queftions,  viz.  Where  this 
procefs  is  tranfa&ed  ?  When  it  commences  ?  And, 
when  it  ends  ?  To  none  of  which  I  pretend  to  give  fa- 
tisfying  anfwers  ;  but  fhall  wind  up  this  eflay  by 
amufing  myfelf  with  the  moft  probable  conjectures 
that  occur  to  me  in  anfvver  to  them. 

As  to  the  firft,  where  is  this  procefs  carried  on  ?  It 
is  moft  probable  that  it  is  proceeding  conftantly  in  all 
our  juices,  efpecially  where  there  is  blood  ;  and  as 
there  is  three  or  four  times  more  blood  in  the  veins 
than  the  arteries,  that  this  procefs  is  chiefly  carried 
on  in  the  veins  ;  and  as  the  fpecific  coldnefs  of  the 
air  in  the  lungs  feems  apter  to  check  than  to  forward 
it,  that  there  is  leaft  of  it  in  the  lungs.  Perhaps  it 
proceeds  fafteft  in  the  great  veins,  and  particularly  in 
that  great  refervoir  before  the  right  auricle  of  the 
heart  (the  limits  of  which  may  be  determined  by 
the  valves  of  the  jugulars,  azygos,  fubclavians,  and 
iliacks,)  which  may  be  confidered  as  a  working-fat, 
where  all  the  ingredients  of  refluous  blood,  lymph, 

chyle, 
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chyle,  &c.  mix  and  work  together.  The  incompa¬ 
rable  Harvey  has  feveral  observations  which  favour 
this  conje&ure  (a).  There  are  likewife  interfperfed  in 
his  works  many  pafTages  which  I  think  amount  to  a 
demon  ftration,  that  the  blood  is  both  the  fountain  of 
heat,  and  the  firft  fpring  of  motion. 

I  fhall  treat  the  two  laft  queftions,  when  does  this 
procefs  begin  ?  And  when  does  it  end  ?  in  a  loofe  way 
together,  and  in  the  conje6tural  ftrain.  The  animal 
procefs  begins  as  foon  and  continues  as  long  as  the 
fyftem  itfelf,  and  there  are  various  degrees  of  it  in 
different  periods. 

I  mud  begin  by  diftinguifhing  betwixt  the  foetus 
heat  and  the  animal  heat  *,  betwixt  the  heat  of  a  body 
newlv  dead,  and  that  of  a  living  one.  There  is  a 
-  {mall  degree  of  warmth  in  the  fcetus,  which  needs  the 
afliftance  of  the  maternal  heat  to  maintain  it ;  and  there 
is  a  warmth  after  death,  which  in  fome  bodies  lafts 
very  long.  Both  thefe  are  fmall  degrees  of  it,  but 
not  the  perfect  animal  heat  itfelf,  produced  or  caufed 
by  the  animal  procefs. 

1  fhall  confider  the  creature  at  fir  ft  in  the  loins  of 
the  mother,  and  afterwards  when  arrived  at  a  more 
perfect  life.  I  imagine  then,  that  from  its  firft  being 

(a)  Poftquam  cor  &  auricula  a  pulfatione  quiefcebant,  cbfcu- 
rum  motum  Sc  inundationem  &  palpitationem  quandam  manifertam 

fuperfuiffe.  Exercit.  46. - Sanguis  in  venis  contentus  (iuo 

quafi  fundo)  ubi  copiofilfimus  (in  vena  fcilicet  cava)  juxta  cordis 
bafim  Sc  auriculam  dextram,  fenfim  ab  interno  fuo  calore  inca- 
lefcens  Sc  attenuatus,  target  &  attollitur  (fermentantiuin  in  mo- 
dum)  unde  auricula  dilatata  fua  facultate  pal fifica  fe  concrahens, 
propellit  eum  confetti  m  in  dextrum  cordis  ventriculum.  p.  264. 

* - Diftenfionis  primam  caufam,  calorem  innatum,  primamque 

diftentionem  effe  in  fanguine  ipfo  (fermentantium  in  modum) 
fenfim  attenuato  &  turgente,  in  eoque  ultimo  extindum  puto.  p. 

275. -  Fit  diaitole  in  fanguine  ab  interno  quafi  fpiritu  intu- 

mefcente.  Quod  enim  in  lade  ab  igne  calefado,  &  cerevifiae  fer- 
jnentatione  cernimus,  idem  is  pulfu  cordis  ufu  venit  ;  in  quo  fan- 
guis,  quafi  fermentatione  aliqua  turgefcens  diltenditur,  8c  fubfidic  ; 
quod  ab  interno  calore  live  fpiritu  innato  efficitur.  Trad,  de  gen. 
animal,  p.  150,  151. 
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a  proper  fubjed  for  our  enquiries,  however  fmall  and 
inconfiderable  it  may  appear,  that  fomething  of  this 
procefs  has  been  going  on  in  an  inferior  degree  ;  and 
that  it  lafts  even  for  fome  time  after  death.  In  the 
foetus  it  is  very  imperfect,  and  not  compleat  till  the 
animal  can  be  called  perfeft  :  And  what  of  it  remains 
after  death  feems  to  be  more  incom pleat,  fubfifting  in 
a  fubjedt  which  is  no  longer  an  animal  at  all.  This 
warmth  of  the  foetus  however  needs  that  of  the 
mother  to  maintain  it,  till  the  new  fource  of  heat 
comes  to  fupply  its  place,  by  the  commencement  of 
the  animal  procefs. 

The  animal  procefs  commences,  and  the  change  of 
ftate  from  that  of  a  foetus  to  that  of  an  animal  is 
made,  when  we  come  to  breath  freely  •,  there  is  then 
more  than  one  new  circulation  opened. 

In  the  foetus  the  lungs  feem  to  be  idle,  there  is 
no  air  for  them  to  take  in,  and  they  tranfmit  only  a 
portion  of  the  blood,  the  whole  of  which  they  are 
de&ined  to  receive  afterwards.  The  liver  hitherto 
has  had  little  employment,  for  it  comes  lateft  to  fight 
of  any  of  the  vifcera  ;  and  the  blood  which  returns 
from  the  inteftines  of  the  foetus  does  not  pafs  through 
it,  but  through  the  umbilical  vein  diredtly  to  the 
heart  *,  there  is  bile  in  the  gall  bladder,  and  biliary 
dudts,  but  much  of  it  has  not  been  poured  forth. 
As  thealantois  is  undetermined,  whether  there  is  fuch 
a  refervoir  in  the  human  fiabjedl,  and  in  brutes,  the 
collection  during  the  whole  months  of  geftation'a- 
mounts  to  fo  fmall  a  matter,  that  the  kidneys  have 
had  little  to  do.  Moil;  of  the  glands  are  vafily  large 
in  proportion  to  the  other  parts,  and  have  all  their 
receptacles  full.  The  ifomach  and  guts  are  full  *,  and 
the  lymphatick  fyftem,  the  ladteals,  receptacle  of  the 
chyle  and  thoracic  duct  are  pretty  much  in  the  fame 
condition,  all  full  and  ready  to  difcharge  themfelves. 
In  this  ft  ate  the  foetus  is  (taken  off'  from  its  mother, 
and  muft  fubfiil  by  itfelf ;  nature  has  furnifhed  it 
with  a  variety  of  different  organs,  for  receiving  nou- 
riihment,  for  tranfmitting,  perfecting  and  applying  it. 
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All  this  machinery,  moft  of  which  has  hitherto  irt 
great  meafure  been  at  reft,  is  ready  to  play  off,  when 
the  creature  is  thruft  into  the  open  air.  What  fol¬ 
lows  ?  In  a  few  moments  it  begins  to  gafp  and  pant, 
the  cheft  heaves,  the  diaphragm  prefles  down,  the 
lungs  fill  with  air,  the  thorax  is  diftended,  and  the 
belly  is  fqueezed.  Immediately  afterward  the  abdo¬ 
minal  mufcles  contracting,  return  the  force  imprefled 
on  them  *,  and  by  their  re-action,  the  cavity  of  the 
breaft  is  ftraitned,  and  the  air  driven  out  in  infant 
cries.  Then  and  not  till  then  I  allow  it  to  be  an 
animal. 

Some  of  the  effects  of  thefe  early  motions  are  foon 
vifible,  and  it  is  reafonable  to  conjecture  that  many 
more  of  them  happen,  though  they  are  out  of  fight. 
The  ftomach  and  inteftines  begin  to  difcharge  their 
loads,  and  fometimes  the  urine  ftreams  forth,  as  the 
child  is  carrying  from  the  mother  j  and  I  imagine 
from  the  liftings,  .  pantings,  heavings  of  the  new 
born  creature,  that  not  only  the  blood  takes  its  new 
courfe  through  the  lungs,  but  that  the  glandular  and 
lymphatic  fyftems  are  let  loofe,  the  chyliferous  vefTels, 
and  Pecquet’s  du<ft  fully  opened  ;  their  contents  rufh 
through  the  fubclavian  vein  into  the  ciftern  above 
mentioned,  a  new  mixture  and  a  new  circulation  com¬ 
mences.  As  a  counterpoife  to  thefe,  the  external  air 
may  be  a  fort  of  equilibrium  ;  and  to  this  reciproca¬ 
tion  the  animal  procefs  and  continuation  of  animal  life 
may  be  owing. 

As  to  the  end  of  this  procefs  or  death,  it  is  gene¬ 
rally  taught,  that  the  life  of  thofe  animals,  which 
we  call  perfecft,  confifts  in  a  continued  flux  and  reflux 
of  blood,  nervous  juice  and  air  to  and  from  the  prin¬ 
cipal  organs  *,  and  that  (death  being  a  ceflation  of 
thefe)  a  man  may  be  reckoned  dead  when  he  no 
longer  breathes,  and  his  heart  and  arteries  have  left 
off  ail  circulation  and  pulfation.  Even  Lancifi,  who 
wrote  beft  on  this  fubjecft,  fays,  that  without  a  fmali 
degree  of  refpiration  and  fome  little  motion  or  trem- 
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bling  of  the  heart,  there  is  no  life  (a).  In  confe- 
quence  of  this  fvftem,  the  general  pradtice  is,  that  as 
foon  as  thefe  fymptoms  of  life  are  gone,  all  hopes 
and  all  endeavours  to  maintain  and  fader  the  fmall 
remains  of  life,  are  laid  afide  ;  and  the  fubjedt  is 
confidered  no  longer  as  an  animal,  but  a  corpfe. 

I  cannot  away  with  this  do&rine,  and  abhor  the 
pradtice  built  on  it ;  being  of  opinion  that  after  the 
motion  of  the  heart,  arteries  and  lungs  ceafes,  there 
often  remains  a  fmall  degree  of  a  vital  principle,  but 
fuch  a  degree  as  well  merits  attention,  the  negledl  of 
which  has  had  many  woful  confequences.  After  a 
full  ftop  of  all  thofe  organic  motions  on  which  life  is 
faid  to  depend,  the  juices  frequently  retain  fo  much 
of  the  animal  procefs,  as  in  many  indances  ferves  to 
maintain  warmth  fora  long  time  ;  and  in  others  with 
proper  cheridung  might  redore  life  entirely.  Every 
age  and  country  afford  indances  of  furprifing  recor 
veries  after  lying  long  for  dead  ;  and  among  ourfelves 
we  have  had  fome,  who  have  lived  years  after  being 
adlually  buried.  From  the  number  of  thefe  who 
have  been  preferved  by  lucky  accidents  (for  mod;  of 
them  owed  not  their  refcoration  to  either  art  or  care) 
we  may  conclude  that  there  mud  have  been  a  far 
greater  number  of  thofe  who  might  have  been  faved 
by  timeous  pains  and  fkill,  and  who  died  a  death 
which  cannot  be  thought  on  without  horror. 

Such  uncommon  recoveries  are  generally  accounted 
for,  by  fuppofing  that  there  remained,  during  the 
whole  time  of  the  appearance  of  death,  fome  little 
motion  of  the  center  of  the  diaphragm,  by  which  a 
fmall  degree  of  refpiration,  though  imperceptible  to 
the  fpedtators,  was  continued  •,  and  fome  little  trem¬ 
bling  of  the  heart,  receiving  and  emitting  a  fmall  por¬ 
tion  of  blood,  though  not  with  a  pulfe  drong  enough 
to  be  felt,  yet  fufHcient  to  preferve  the  vita  minima. 

Our  theory  gives  hopes  that  one  who  from  all 
thefe  motions  ceafing  may  be ,  with  propriety  called 

{#)  De  fubit.  Mort.  p.  74. 

dead, 
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dead,  may  recover  them,  and  properly  be  faid  td 
come  alive  again.  It  is  fhortly  this.  The  caufe  of 
animal  heat,  or  of  the  inteftine  motion  which  had 
been  going  on  profperoufly,  while  the  progreflive 
motion  of  the  fluids  in  the  veflels  continued  is  now 
checked,  yet  ftill  proceeds  in  a  lower  manner,  perhaps 
like  the  beginning  of  fermentation  or  putrefaction. 
By  this  degree  of  the  animal  procefs,  the  mafs  of 
fluids  particularly  in  the  great  refervoir  of  venous 
blood,  &c.  before  mentioned,  rarifying,  prefling  every 
way,  and  being  refilled  by  the  valves,  fwells  fo  as  to 
fill  the  flaccid  right  auricle  of  the  heart,  which  had 
been  fome  time  empty,  and  thus  ftimulating  its  fibres, 
which  were  at  reft,  fets  them  a  moving  again  (as  we  fee 
the  heart,  after  being  taken  out  of  the  body,  by  being 
pricked,  or  having  warm  water  thrown  on  it,  beats  a- 
frelh,  though  it  has  been  for, fome  time  motionlefs.) 
The  right  auricle  being  thus  filled,  and  ftimulated  into 
a  contraction,  fills  the  ventricle  *,  which  being  irritated 
likewife  contracts,  and  empties  itfelf  into  the  pulmo¬ 
nary  artery ;  whereby  the  circulation  begins  where  it 
left  off,  and  life  is  reflored,  if  the  organs  and  juices 
are  in  a  fit  difpofition  for  it,  as  they  are  perhaps  much 
oftner  than  is  imagined  (a). 

This  theory  will  feem  probable  to  one  who  knows, 
that,  in  death,  firft  the  left  ventricle  lofes  its  motion, 
and  then  its  auricle,  and  laft  of  all  the  right  auricle 
ceafes  to  move  *,  that  after  all  thefe  are  at  reft,  there 
remains  in  the  blood  itfelf,  before  the  right  auricle, 
a  certain  trepidating,  palpitating,  undulatory  motion 
(b)  like  that  of  fermenting  liquors.  Now  it  feems 
agreeable  to  nature  that  this  motion  (which  I  take  to 
be  the  fame  with  that  intromoventis  naturae  energia, 
by  which  Lancifi  fays  fome  have  been  reftored  to 

(a)  As  this  obfervation  of  the  truly  ingenious  author  appears  of 
the  utmoft  importance  to  mankind,  the  reader  is  particularly  defired 
to  turn  to  a  moil  remarkable  cafe  related  in  vqI.  v.  art.  55,  which 
feems  greatly  to  fupport  the  opinion  here  delivered.  The  hiftory 
here  referred  to  has  been  lately  communicated  afrefh  to  the  royal 
fociety,  that  by  this  means,  it  might,  and  defervedly,  be  more  taken 
notice  of  by  the  world. 

(&)  Iiarv.  Exercitat. 
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life)  fhould  be  accompanied  with  fome  degree  of  rare¬ 
faction  ;  the  unavoidable  effeCt  of  which  is  to  prefs 
upon -and  ftimulate  the  right  finus  venofus  and  auricle 
while  it  inflnuates  liquor  into  them  :  And  feems  to  be 
all  that  is  neceflary  to  recommence  the  intermitted 
circulation. 

How  long  our  fluids  may  retain  a  fitnefs  for  this 
rarefaction,  before  it  exerts  itfelf  fully,  and  how  long 
our  folids  may  continue  fufceptible  of  a  new  ftimulus, 
is  well  worth  enquiring  into.  Thefe  may  depend  on 
the  preceding  difpofition  of  the  blood,  the  temperature 
of  the  ambient  medium,  and  many  other  things.  That 
in  fome  they  may  continue  a  long  time,  and  the  body 
not  fpoil,  may  be  inferred  from  other  procefles  *,  fuch 
as  fermentation,  where  we  fee  muft  continue  a  long 
time  in  a  clofe  calk,  ere  it  gives  any  flgn  of  rarefac¬ 
tion  :  It  might  be  inferred  from  the  inaptnefs  of  fome 
animal  juices  to  freeze,  in  a  degree  of  cold  far  greater 
than  that  in  which  water  freezes  and  from  human 
blood’s  continuing  fluid  in  the  veflels  many  days  after  life 
is  gone.  Authors  and  nature  would  feverally  fupply  me 
with  arguments  to  render  this  way  of  thinking  more 
feaflble,  but  I  fhall  drop  them  all,  and  conclude  this 
article  about  the  end  of  the  procefs  by  declaring  my 
opinion,  that  death  does  not  inevitably  attend  an  en¬ 
tire  organic  reft  of  what  we  call  the  folids  of  the 
body,  nay  that  one  cannot  be  called  dead  till  the  ener¬ 
gy  of  the  blood  is  fo  far  gone,  that  though  aftifted 
by  all  poflible  means,  it  can  never  be  able  again  to  fill, 
and  ftimulate  into  contraction,  the  right  finus  venofus 
and  auricle  of  the  heart. 

I  (hall  now  endeavour  to  render  fome  what  more  fa¬ 
miliar  to  us  the  uncommon  ideas  which  we  have  ad¬ 
vanced  in  confidering  the  foetus  and  animal  ftates,  as 
well  as  that  of  death.  I  chiefly  fix  on  that  period, 
or  paufe  fhall  I  call  it,  in  the  life  of  fome  animals, 
which  goes  by  the.  name  of  the  benummed  ftate,  and 
confider  the  analogy  betwixt  it  and  fome  vegetables. 
Many  plants  on  the  approach  of  winter,  ceale  gra¬ 
dually  from  all  the  functions  of  vegetable  life  ;  they 
breath  no  more  through  the  leaves  (which  are  a  fort 
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of  lungs  to  them  (a) ; )  they  take  no  more  nourilh- 
ment,  feem  to  die,  and  continue  dead  to  appearance, 
till  the  vernal  fun  revives  them.  This  carries  a  near 
refemblance  to  what  happens  annually  to  Bears,  Mar- 
motes,  Dormice,  Bats,  Hedge-hogs,  Swallows,  and 
the  other  animals  called  Sleepers.  All  winter  they  do 
not  feed,  have  no  fenfible  evacuations,  breath  little  or 
not  at  all,  and  moft  of  the  vifceraceafe  from  their  func¬ 
tions.  Some  of  thefe  creatures  feem  to  be  dead,  and 
others  to  return  to  a  ftate  like  unto  that  of  the  foetus 
before  birth  :  In  this  condition  they  continue,  till  by 
length  of  time  maturating  the  procefs  or  by  new  heat,' 
the  fluids  are  attenuated,  the  folids  ftimulated,  and  the 
functions  begin  where  they  left  oiF. 

To  aflift  us  in  difcovering  fomething  of  the  nature 
of  this  change  into  a  ftate  where  there  remain  few 
traces  of  animal  life,  and  even  little  or  no  circulation 
or  refpiration,  and  which  in  many  particulars  very  much 
refembles  our  own  deaths,  I  fhall  point  out  three  ob¬ 
vious  things,  which  have  the  moft  fenftble  influence 
on  the  two  laft  named  functions  j  thefe  are  diet, 
exercife  and  air. 

As  to  the  firft,  the  pulfe  beats  higher  and  quicker, 
and  the  refpiration  is  more  frequent  and  large,  after 
feeding  *,  and  this  in  proportion  to  the  quantity  of  new 
chyle  which  enters  the  blood.  On  the  other  hand, 
after  long  falling,  the  pulfe  is  lower  and  flower,  and 
the  lungs  have  fo  little  play,  that  the  refpiration  is 
hardly  to  be  perceived,  if  there  is  no  other  ftimulating 
caufe  acting  at  the  fame  time. 

Secondly,  mufcular  motion  quickens  the  circulation 
of  the  blood,  and  that  in  proportion  to  the  vehemence 
of  it.  Lying  quiet  in  an  eafy  pofture,  where  feweft 
mufcles  are  employed,  the  pulfe  is  flowed  ;  fitting  it 
rifes  a  little ;  Handing  and  walking,  yet  more  and 
more  ;  and  running  raifes  a  fever  for  the  time.  I 
need  not  repeat  the  fame  things  of  refpiration,  which 
is  influenced  pretty  much  in  the  fame  way,  in  propor¬ 
tion  to  the  number  of  mufcles  adting,  and  the  violence 
of  their  contractions. 


(a)  Hales’s  Vegetable  Statics. 
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Thirdly,  thefe  functions  depend  much  on  the  tern* 
perature  of  the  atmofphere.  In  a  hotair  our  inspirations 
are  more  full  and  frequent,  and  our  blood  levelling, 
circulates  with  more  violence.  In  a  cold  air,  we  breath 
feldomer,  and  with  lefs  diftenfion  of  the  cheft  *,  and, 
the  blood  fubfiding,  the  circulation  is  calmer* 

If  we  take  a  full  view  of  the  influence  which  thefe' 
three  have  upon  the  mofl  important  animal  functions, 
from  the  foregoing  obfervations  we  may.  conceive 
what  happens  to  the  Sleepers,  and  that  there  may  be 
ftill  greater  effects  of  a  concurrence  of  thefe  three  in 
fuch  animals  (whofe  juices  perhaps  differ  from  ours, 
efpecially  at  certain  feafons,  being  fitted  by  nature  to 
their  neceflities)  and  that  a  creature  receiving  no  new 
chyle  at  all,  making  no  loco-motion,  and  being  in  a 
cold  place  in  a  cold  feafon,  may  fubfift  without  re- 
fpiration,  and  perhaps  with  little  or  no  circulation, 
and  return  either  to  a  ffate  in  many  things  refembling 
that  of  a  foetus,  or  to  one  a-kin  to  that  of  the  vege* 
tables  above-mentioned  in  winter,  or  near  to  that 
of  a  man  who  feems  dead,  or  is  really  fo  for  the 
time,  but  retains  a  principle  of  revivifcence. 

From  what  has  been  already  faid,  I  hope  I  may  be 
allowed  to  conclude,  that}  fince  it  has  never  been  de- 
monftrated,  that  any  fluid  acquired  heat  in  the  coarfe 
mechanic  way,  by  fri&ion  with  a  folidbody  ;  or  that  fo 
conhderable  a  change  was  made  on  the  ftruCture  of  the 
mnute  parts  of  bodies,  as  is  made  in  this  procefs  with- 
put  producing  heat  at  the  fame  time :  Since  in  fer¬ 
mentation,  putrefaction,  &c.  the  heat  is  not  pretend¬ 
ed  to  be  owing  to  the  veffels  containing  the  changed 
fubjeCt,  but  to  what  happens  to  its  minute  parts  in 
undergoing  that  change :  Since  thefe  things  are  fo,  I 
fay,  I  may  conclude  that  it  feems  an  unphilofophic 
partiality  for  the  mechanics  to  maintain,  that  our  juices 
have  ail  their  heat  communicated  to  them  from  the? 
folids,  and  acquire  it  by  rubbing  with  the  veffels.  I 
(hall  end  with  a  conjecture  propounded  in  thefe  fhort 
queftions. 
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CL  i.  Since  there  are  procefles,  in  which  mixtures 
will  not  effervefce,  without  being  fhaken  or  fome 
how  moved  *,  may  not  this  animal  procefs  be  fome- 
what  of  that  kind,  owing  only  its  going  on  profper- 
oufly  to  the  circulatory  motion  as  a  condition  fine  qua. 
non  ? 

cl  2.  Since  there  are  procefles  in  which  mixtures 
maintain  an  effervefcence,  while  there  is  a  conftant 
addition  of  fome  one  or  other  ingredient,  to  keep  up 
the  heterogeneity  of  the  mixture ;  and  when  that 
new  infufion  ceafes,  the  inteftine  motion  ceafes  alfo  ; 
may  not  this  procefs  be  of  that  kind  ?  Or, 

3.  May  it  not  be  a  compofition  of  both  kinds  ? 

Of  the  hot  and  cold  pe diluvium. 

TH  E  ufes  of  warm  bathing  in  general,  and  of 
the  pediluvium  in  particular,  are  fo  little  under- 
ftood,  that  they  are  often  prepofteroufly  ufed,  and 
fometimes  as  injudicioufly  abftained  from.  The  com¬ 
mon  theory,  however  plaufible  it  appears*  will  not 
ftand  the  teft  of  a  thorough  examination.  This  is  of 
very  bad  confequence,  as  it  is  generally  received  and 
built  upon  in  pra&ice.  To  bring  the  matter  to  a  fort 
of  demonftration,  in  a  cool  evening,  O&ober  2,  before 
fupper,  I  caufed  two  youths,  the  one  of  the  age  of  four¬ 
teen  years,  the  other  of  thirteen,  both  ignorant  of  the 
purpofe  of  the  experiment,  to  put  their  legs  in  warm, 
water  •,  after  examining  their  fkins,  the  fize  and  the  co¬ 
lours  of  the  veins  in  their  hands  and  faces  *,  while  they 
continued  in  the  pediluvium,  I  counted  their  pulfes  ex¬ 
actly  by  a  watch  meafuring  feconds,  and  obferved. 
That  at  8  o’clock,  immediately  after  the  immer- 
(ion  to  the  gartering  below  the  knee,  in  milk-warm 
water,  their  pulfes  beat  in  a  minute,  the  firft  66,  and 
the  fecond  84,  as  before  immerlion.  At  fifteen  mi* 
nutes  after  eight,  the  water  a  fmall  time  before  being 
increafecf  in  heat,  though  not  to  the  degree  of  the 
warmth  of  blood  j  the  fecond  yawned  and  be¬ 
gan 
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gan  to  breath  quicker:  Their  pulfes  then  beat,  the 
firft  69,  and  the  fecond  88.  About  twenty  five  mi¬ 
nutes  after  eight,  the  water  being  made  full  blood- 
warm,  the  veins  of  their  hands  were  greatly  fwelled ; 
the  fecond  had  his  face  flufhed  ;  their  pulfes  beat,  tfye 
firft  75,  and  the  fecond  94.  At  thirty  five  minutes 
after  eight,  both  of  them  had  the  veins  of  their  faces 
and  hands  very  much  diftended  *,  the  firft  faid  he  was 
greatly  difpofed  to  mufing -,  the  fecond  was  fleepy 
with  his  face  fo  red  that  I  was  afraid  of  hurting  him, 
by  purfuing  the  experiment  any  further :  Both  their 
pulfes,  which  in  the  beginning  were  foft  and  fmall, 
became  very  full  and  hard,  the  firft  eighty,  and  the 
fecond  ninety-eight  in  a  minute.  Then  I  made  them 
put  their  feet  on  a  carpet,  fitting  ftill  without  any 
motion,  as  they  had  done  before,  and  reckoned  their 
pulfes,  which  at  forty  minutes  after  eight  beat,  the 
firft  feventy-one,  the  fecond  ninety  *,  and  at  forty- fix 
minutes  after  eight  their  pulfes  became  lefs  and  fofter, 
beating,  the  firft  fixty-nine,  the  fecond  eighty-eight. 
A  little  after  nine,  the  flufh  was  off  the  fecond’s  face, 
and  their  pulfes  were  become  quite  foft  and  fmaller, 
the  firft  fixty-fix  and  the  fecond  eighty-five,  almoft  as 
they  fet  out. 

This  gives  a  true  explication  of  the  manner  where¬ 
by  hot  bathing  operates,  and  demonftrates  that  the 
diftenfion  of  the  vefiels  is  owing  chiefly  to  the  rare- 
fa<5lion  of  the  contained  fluids. 

My  opinion  of  the  warm  pediluvium  is  this,  not* 
withftanding  the  opinions  of  Borelli,  Boerhaave  and 
Hoffman  to  the  contrary.  The  legs  becoming  warmer 
than  before,  the  blood  in  them  is  warmed  ;  this  blood 
rarifying,  diftends  the  veffels  \  and,  in  circulating,  im¬ 
parts  a  greater  degree  of  warmth  to  the  reft  of  the 
mafs  ;  and  as  there  is  a  portion  of  it  constantly  paf- 
fing  through  the  legs,  and  acquiring  new  heat  there, 
which  heat  is,  in  the  courfe  of  circulation,  communi¬ 
cated  to  the  reft  of  the  blood  \  the  whole  mafs  rati¬ 
fying  occupies  a  larger  fpace,  and  of  confequence 
circulates  with  greater  force.  The  volume  of  the 
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blood  being  thus  increafed,  every  veffel  is  diftended, 
and  every  part  of  the  body  feels  the  effe&s  of  it  *,  the 
diftant  a  little  Jater  than  the  firft  heated  ones. 

The  benefit  obtained  by  a  warm  pediiuvium  is  ge¬ 
nerally  attributed  to  its  making  a  derivation  into  the 
parts  immerfed,'  and  a  revulfion  from  thofe  affeCted, 
becaufe  they  are  relieved  ;  when  the  cure  is  performed 
by  the  direct  contrary  method  of  operating,  viz.  by 
a  greater  force  of  circulation  through  the  parts  af¬ 
fected,  removing  what  was  stagnant,  or  moving  too 
fluggiflily  there. 

Warm  bathing  is  of  no  fervice  where  there  is  an 

w 

irrefoluble  obflru&ion,  (though  by  its  taking  off  from 
a  fpafm  in  general,  it  may  feem  to  give  a  moment’s 
cafe;  )  nor  does  it  draw  from  the  diftant  parts,  but 
often  hurts,  by  pufhing  againft  matter  that  will  not 
yield,  with  a  ftronger  impetus  of  circulation  than  the 
ftretched  and  difeafed  veffels  can  bear :  So  that  where 
there  is  any  fufpicion  of  a  fchirrus,  I  would  never 
order  warm  bathing  of  any  fort. 

On  the  other  hand,  where  obftruCtions  are  not  of 
long  {landing,  and  the  impacted  matter  is  not  obfti- 
nate,  warm  baths  may  be  of  great  ufe  to  refolve 
them  quickly.  In  recent  colds  with  flight  humoral 
peripneu monies,  they  are  frequently  an  immediate 
cure.  This  they  effeCt  by  increaftng  the  force  of  the 
circulation,  opening  the  {kin,  and  driving  freely 
through  the  lungs  that  lentor  which  ftagnated  or 
moved  flovvly  in  them.  As  thus  conducing  to  the 
refolution  of  obflruClions,  they  may  be  confidered  a9 
fhort  and  fafe  fevers ;  and  in  ufing  them  we  imitate 
nature,  w?hich  by  a  fever  often  carries  off  an  obftruc- 
ting  caufe  of  a  chronical  ailment.  Borelli,  Boerhaave 
and  Hoffman  are  all  of  opinion  that  the  warm  pediiu¬ 
vium  acts  by  driving  a  larger  quantity  of  blood  into 
the  parts  immerfed.  But  arguments  muft  give  way 
to  fails.  The  experiment  above  related  proves  to  a 
demonftration  that  the  warm  pediiuvium  ads  by  ra- 
rifying  the  blood,  which  is  further  confirmed  by  the 
following  cafe§, 
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- - -  In  a  fever  with  a  head-ach, 

without  any  delirium  or  other  threatning  fymptom, 
had  his  legs  put  into  hot  water :  At  firft  he  faid  it 
was  very  agreeable,  then  he  fpoke  much,  and  in  half 
an  hour  became  quite  delirious,  and  continued  fo  till 
next  morning,  when  he  died.  This  was  imputed  to 
a  too  ftrong  revulfion,  which  had  not  left  that  force  of 
circulation  through  the  head,  which  was  necefiary  to 
maintain  the  functions  ;  but  it  is  more  probable  that 
his  death  was  owing  to  a  greater  impetus  on  the  brain 
than  it  could  bear. 

A  fober  matron  by  putting  her  feet  into  warm 
water,  had  a  delirium,  as  if  fhe  had  drunk  cham¬ 
paign  to  excefs  :  A  young  nobleman,  after  going 
into  a  warm  bath,  appeared  like  one  drunk,  and  a 
little  after  like  one  quite  mad.  Both  recovered  as 
foon  as  they  became  quite  cool. 

The  warm  pediluvia,  when  rightly  tempered,  may 
be  ufed  as  fafe  cordials,  by  which  the  circulation  can 
be  roufed  or  a  gentle  fever  raifed  ;  with  this  advantage 
over  other  cordials  and  fudorifics,  that  the  effe<5l  of 
them  may  be  taken  off  at  pleafure. 

The  rarefa&ion  of  the  blood  is  the  moft  important 
confideration  in  this  method  of  cure,  yet  far  from 
being  the  only  one  :  I  fhall  pafs  over  the  red  (lightly, 
being  pretty  fully  treated  by  Galen,  whofe  reafoning 
upon  them,  with  little  alteration,  has  continued  down 
to  this  day. 

Opening  the  pores  by  foftening  and  relaxing  the 
{kin,  hume&ation  of  the  body  by  imbibed  water,  tak¬ 
ing  off  a  fpafm  and  eafing  pain  *,  thefe  with  revulfion 
from  diftant  parts,  feem  to  be  the  chief  topics  infill¬ 
ed  on.  To  the  laft  of  thefe  I  need  fay  nothing 
further. 

No  doubt  warm  baths  foften  and  relax  the  {kin,  which 
may  be  of  confiderable  ufe  in  clearing  the  pores,  and 
forwarding  the  perfpiration  of  the  immerfed  parts ; 
but  this  cannot  be  of  great  confequence,  when  the  legs 
only  are  bathed,  for  their  furface  bears  only  a  fmall 
proportion  to  the  reft  of  the  body.  And  in  the  fmall 
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pox,  where  fo  much  is  expedted  from  them,  I  think, 
their  frequently  tumultuous  operations  render  them 
fufpedted,  and  at  heft  of  very  doubtful  effect.  I 
prefer  Monf.  Martin  of  Lufanne’s  method  of  bathing 
the  Ikin  not  only  of  the  legs,  but  of  the  whole  body, 
with  a  foft  cloth  dipt  in  warm  water,  every  four 
hours  till  the  eruption  *,  by  this  means  the  puftules 
may  become  univerfally  higher,  and  confequently 
more  fafe. 

As  to  the  humedlation  of  the  body,  by  water  mix¬ 
ing  with  the  blood,  it  may  be  in  part  true,  but  there 
is  too  much  imputed  to  it.  To  this  is  attributed  the 
fwelling  and  increafed  fulnefs  of  the  body  in  general, 
which  we  have  (hewn  to  be  owing  to  another  caufe, 
viz.  the  rarefadlion  and  attenuation  of  the  blood ; 
which  may  be  produced  almoft  as  readily  by  heat 
without  moifture.  Nay  further,  I  doubt  whether 
the  body  in  a  pediluvium  imbibes  more  than  it  lofes ; 
confidering  that  the  emitting  or  perfpiring  veffels  are 
dilated  as  well  as  the  admitting  ones  *,  and  that  there 
is  now  a  greater  force  of  circulation  driving  outward, 
enough  to  over-balance  the  additional  weight  of  water  *, 
which  I  purpoiely  omitted  in  enumerating  the  effects 
of  this  method  of  cure,  becaufe  it  feemed  inconfide- 
rable  when  the  legs  only  were  bathed,  Some  of  the 
phenomena  which  feem  to  favour  the  dilution  of  the 
blood  by  a  quantity  of  water  imbibed  through  the 
{kin,  fuch  as  the  running  of  the  nofe,  and  quenching 
of  third:  may  be  accounted  for  in  another  way ; 
for  the  increafed  force  of  the  rarefied  and  attenuated 
blood  making  a  more  forcible  circulation  through  the 
fchneiderian  membrane  and  falival  glands,  may  thin 
and  increafe  the  quantity  of  mucus  and  faliva ; 
whereby  the  nofe  runs,  and  the  drought  is  quenched. 

In  violent  pains  hot  and  cold  bathing  produce  the 
fame  effedts,  and  in  the  fame  way  in  one  refpedt,  viz. 
affwaging  the  pain  by  taking  off  the  attention  from  it. 
When  one  is  much  pained,  withdrawing  the  addon  of 
the  nerves,  correfponding  to  the  affedled  part,  em¬ 
ploying  many  nerves,  or  fame  of  them  violently 
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another  way  will  feldom  fail  of  giving  eafe.  One  pain 
is  commonly  a  cure  for  another.  Applying  garlick  to  a 
diftant  part,  burning  and  bliftering,  cure  all  in  this  way. 

Thus  far  the  hot  and  cold  pediluvium  have  the  fame 
effe&s ;  in  other  refpe&s  they  differ  widely,  and  have 
generally  quite  contrary  ones. 

A  gentleman  twenty  feven  years  of  age,  naturally 
not  coftive,  from  catching  cold,  as  he  imagined,  July 
7,  1739,  complained  of  a  flight  pain  of  his  breaft,  fto- 
mach  and  guts,  and  uneafinefs  from  coftivenefsi  he  tried 
feveral  medicines  of  his  own ;  but,  growing  daily  worfe. 

On  the  tenth  and  eleventh,  lenitive  and  purging 
clyfters,  laxative  ptifans,  folutions  of  manna  and  of 
lalts,  bolufes  and  pills  of  different  ftrengths  and  kinds, 
were  adminiftred.  The  eleventh  at  night,  I  found 
him  rendering  his  clyfters  as  they  were  injedted,  with¬ 
out  any  faeces,  vomiting  every  thing  taken  by  the 
mouth,  reftlefs  and  greatly  pained  from  the  navel  to 
die  os  pubis.  That  night,  to  flop  the  vomiting,  fait 
of  wormwood,  with  juice  of  lemon,  was  given,  and 
to  open  his  body,  tindlura  facra.  He  threw  up  all 
his  medicines  foon  after  they  were  taken,  and  conti- 
nued  to  vomit  every  thing  he  drunk  through  the  night. 
He  had  no  fleep,  and  was  crying  out  with  the  vio¬ 
lence  of  the  pain  of  his  lower  belly.  His  pulie  being 
a  Ijttle  fuller,  and  more  frequent,  he  was  bled  plen¬ 
tifully.  To  ftay  the  vomiting,  without  which  no¬ 
thing  could  be  done  to  purpofe,  he  took  every  half 
hour  two  fpoonfuls  of  a  ftrong  tindlure  of  dry  mint, 
in  good  Ample  mint-water.  This  fettled  his  fto- 
mach,  as  it  feldom  fails  to  do.  To  procure  a  paffage 
downwards,  every  hour  one  pill  of  equal  parts  of 
foap  and  aloes  was  given,  with  two  fpoonfuls  of  the 
tindhire  of  mint,  to  prevent  his  throwing  them  up.  This 
day  he  took  ten  pills,  had  fomentations  and  clyfters 
repeated  was  in  a  warm  bath,  and  had  a  lamb’s  fkin 
hot  from  the  animal  applied  to  his  belly ;  but  all  in 
vain ;  the  conftipation  of  the  bowels  continued  obfti- 
nate  ;  the  hypogaftrium  became  fwelled  and  hard, 
and  his  pain  almoft  beyond  human  fufferance.  The 
thirteenth  he  continued  without  fleep,  or  a  moment’s 
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eafe,  fweating  frequently,  and  crying  out  with  the 
inceffant  torment  of  his  guts.  He  continued  the  foap 
and  aloes  pills  every  hour,  till  he  had  taken  twenty 
three,  all  which  he  retained  ;  as  likewife  a  folution  of 
manna  in  whey  *,  but  nothing  palled.  In  the  after¬ 
noon  he  was  again  let  blood,  and  cly  fters  of  a  decodlion 
of  prunes,  with  four  fpoonfuls  of  fweet  oil  were  in- 
jefled.  At  night  he  fwallowed  a  bolus  of  fweet  mer¬ 
cury  •,  three  hours  after  which,  he  threw  up  every 
thing  he  had  taken,  and  his  cafe  was  looked  on  as  def- 
perate,  the  fever  increafing,  and  the  agony  being  grown 
intolerable. 

On  the  fourteenth,  after  he  had  palled  a  miferable 
night,  without  lleep,  in  the  moll  extreme  pain,  when 
there  appeared  no  hopes  from  any  of  the  common 
methods  the  cold  pediluvium  was  tried .  He  was 
carried  into  a  cold  room,  with  his  limbs  naked.  Every 
fecond  minute,  a  porringer  of  cold  water  was  dalhed 
on  him,  beginning  at  his  feet,  and  riling  gradually, 
till  toward  the  end  of  the  operation  it  was  thrown  as 
high  as  the  pubes.  We  made  him  fometimes  walk 
about,  fometimes  Hand  on  the  cold  wet  floor,  and 
frequently  plunge  his  feet  alternately  in  a  tub  of  cold 
water.  He  found  foon  that  this  gave  him  llrength,  and 
proved  rather  comfortable  than  difagreeable,  for  near 
half  an  hour  :  Then  he  began  to  cry  out  as  before, 
vomited  once,  was  fatigued,  and  complained  bitterly 
of  his  belly  being  more  fwelled  than  ever,  and  of 
very  fharp  gripes.  Immediately  after  this,  at  the  end 
of  thirty-five  minutes,  he  purged  on  the  floor,  before 
he  could  be  got  to  the  flool,  where  he  had  a  large  liquid 
evacuation,  with  fome  little  indurated  foeces.  He 
went  to  bedmuch  relieved  ;  but  flill  uneafy  with  the 
forenefs  of  the  parts,  and  the  remainder  of  fo  great  a  load. 
In  the  afternoon  an  emollient  clyfter  was  adminifter’d, 
along  with  which  he  evacuated  fome  hard  excrement. 
At  eight  in  the  evening  we  gave  him  a  dofe  of  tindlura 
facra,  and  thirty  drops  of  liquid  laudanum.  About 
midnight  he  purged  a  grqat  deal,  a  confiderable  fliare 
of  which  was  indurated  fluff.  On  the  fifteenth  we 
found  the  opiate  had  procured  him  fome  deep.  He  had 
four  flools  before  we  faw  him  in  the  m^minp.  The 
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drained  and  fore  part  of  the  gut  continued  uneafy,  and 
his  fever  dill  pretty  high  •,  but  his  belly  was  become 
quite  foft.  He  continued  to  take  pills  of  foap  two 
parts,  and  aloes  one,  for  fome  hours.  At  laft,  after 
having  been  full  fix  days  without  one  grain  of  food, 
he  got  every  now  and  then  two  fpoonfuls  of  chicken 
broth,  or  one  of  panado,  and  drank  a  little  fack-whey, 
or  common  whey,  till  the  evening,  when  his  drink  was 
changed  to  an  Arabic  emulfion,  fweetned  with  fyrup 
of  violets.  He  pafled  a  good  night  without  any  ano¬ 
dyne,  and  had  three  or  four  motions,  preceded  by 
fharp  gripes. 

The  flxteenth  in  the  morning  he  was  lefs  feverifh, 
and  much  eafier.  The  fame  food  and  liquors  were 
continued  thro’  the  day.  He  had  two  or  three  ftools 
with  gripes,  which  were  fucceeded  by  a  good  night’s 
reft.  In  the  morning  of  the  feventeenth,  he  had  one 
very  copious  difcharge,  in  which  there  were  hard 
faeces  of  the  old  remains.  After  this  he  became  quite 
eafy,  his  fever  going  off,  as  it  does  commonly  the 
third  day  after  the  body  is  opened. 

I  fhall  now  give  the  reafons  which  induced  me  to 
propofe,  and  the  gentleman  to  fubmit  to  fo  uncom¬ 
mon  a  pra&ice.  Thereafonablenefs,  atleaft  the  feaflble- 
nefs  of  this  method  of  cure,  will,  I  hope,  appear,  upon 
reflecting  on  the  following  few  loofe  hints,  the  appli¬ 
cation  of  moft  of  which  is  fufliciently  obvious. 

There  is  nothing  more  common  than  colic  pains, 
and  purging  from  cold  wet  feet.  On  a  fudden  check 
of  the  perfpiration,  the  perfpirable  matter  frequently 
brings  on  a  diarrhoea  :  This  has  an  advantage  which 
neither  purgatives  taken  by  the  mouth,  nor  clyfters 
have,  or  can  have ;  for  either  of  thefe  can  act  only  on 
one  end  of  the  hard  excrement,  with  which  the  gut 
is  in  a  manner  corked whereas  the  matter  of  the 
Sanctorian  perfpiration,  checked  by  the  external  cold, 
ruffling  into  the  cavity  of  the  inteftine  betwixt  it  and 
the  faeces,  may  at  once  lubricate  the  pafiage,  diflolve 
part  of  the  hard  contents,  and  ftimulate  the  gut  to 
forward  the  difcharge.  In  the  fmall-pox  and  other 
fevers,  when  there  has  been  a  long  retention  of  urine, 

patients 
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patients  get  relief,  from  fetting  their  feet  on  the  colcT 
ground.  As  cooling  the  feet  forwards  both  the  fe- 
cretion  and  excretion  of  urine,  it  may  have  a  flmilar 
effedt  on  the  bile.  Moft  people  incline  to  make  water, 
and  many  are  difpofed  to  go  to  ftool,  on  putting  their 
feet  into  cold  water,  or  even  waftiing  their  hands 
with  it  *,  from  a  fort  of  tremor,  fhock  or  ftimulus  in¬ 
duced  on  the  nerves ;  taking  off  fome  inertia  or  flug- 
gifhnefs  of  the  membranous  fyftem  of  the  guts  and  blad¬ 
der,  which  had  difabled  them  from  throwing  off  their 
loads.  From  what  I  have  obferved  on  opening  the  bo¬ 
dies  of  fome  who  have  died  ofaconftipation,  and  the  ileus 
itfelf,  I  am  apt  to  believe  that  frequently  thefe  ailments 
are,  firft  or  laft,  owing  to  or  attended  with,  a  kind 
of  palfy  of  the  inteftines,  to  be  cured  by  fomenting 
the  belly  with  wine,  in  which  aromatics  have  been 
boiled,  and  drinking  a  little  of  the  fame  when  the 
pulfe  is  flow,  and  the  body  cool ;  or  in  this  way  by 
the  cold  water,  when  the  patient  is  inclined  to  be  hot 
or  feverifti.  By  putting  the  feet  into  cold  water,  the 
whole  body  is  cooled  ;  and  the  blood  chilled  by  this 
operation,  occupying  a  lefs  fpace  in  the  coats  of  the 
inteftines,  may  allow  of  an  eafter  fecretion  into  their 
cavities  :  And  if  a  conftderable  quantity  of  air  in  the 
guts,  conduces  to  the  difeafe,  by  this  coldnefs  it  may 
be  condenfed,  and  the  inteftine  hitherto  drained  by 
its  rarefadtion,  now  contracting,  may  be  better  able 
to  perform  its  office.  The  cold  bath  is  the  beft  cure 
of  that  difficulty  of  making  water,  which  is  caufed  by 
a  too  long  retention  of  urine.  Immerfion  in  cold  wa¬ 
ter  was  ufed  by  the  antients  in  ardent  fevers ;  and  it 
has  been  pradtifed  even  in  this  cold  climate  without 
any  bad  confequences  *,  particularly  by  a  hardy  em¬ 
piric  on  his  mother,  a  lady  well  ftricken  in  years, 
with  notable  fuccefs. 

I  might  add  fome  cafes  a-kin  to  the  one  I  have  fet 
down  at  large,  in  which  the  fame  practice  was  attend¬ 
ed  with  very  good  effects  (fuch  as  eafing  pain,  giving 
ftrength,  carrying  off  the  ftcknefs  and  vomiting,  &c.) 
even  where  it  did  not  procure  a  paflage  immediately. 
But  I  (hall  content  myfelf  with  fubjoining  a  very  ex¬ 
traordinary 
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traordinary  one  •,  not  on  account  of  any  affinity  be¬ 
twixt  the  difeafes,  but  becaufe  the  furprifing  efficacy 
of  this  application  in  opening  the  body,  appears  in  it. 

- Laurence,  about  forty  five  years  of  age, 

after  a  flight  intermittent,  which  was  carried  off  by  a 
vomit  and  a  few  bitters,  was  feized  with  an  obftinate 
conftipation,  which  lafted  from  the  27th  of  September, 
to  the  eighth  of  November  following,  before  a  ftool 
could  be  procured  *,  which  at  laft  was  obtain’d  by  the 
following  experiment.  About  noon,  a  clyfter  of 
water-gruel,  with  two  ounces  of  foft  foap,  was  firft 
injedled  ;  in  a  quarter  of  an  hour  after,  I  ordered  him 
to  be  taken  out  of  bed,  ftripp’d  to  the  middle  of  his 
thighs,  and  to  be  led  about  the  room.  At  which  time 
I  dafh’d  his  legs  and  thighs  with  cold  water,  which  fur- 
prifed  him  much,  and  fenfibly  fhocked  the  whole 
habit.  About  the  tenth  minute  from  the  firft  fprink- 
ling,  he  began  to  drop  fome  excrement ;  at  the  fe- 
venteenth  minute,  a  tolerable  ftool  came  away,  rather 
foft  than  hard.  Finding  him  at  this  time  weak  and 
fatigued,  I  order’d  him  to  be  wiped  dry,  put  to  bed, 
and  a  porringer  of  warm  broth  to  be  given  him,  and 
that  he  fhould  be  covered  up  clofe.  He  continued 
in  this  way  ’till  ten  o’clock  at  night,  when  he 
had  another  ftool,  fucceeded  by  two  more  involun¬ 
tary  ones  before  morning,  the  whole  making  a  con- 
fiderable  evacuation.  Through  the  whole  of  this  cafe, 
the  patient  had  no  complaint  of  pain,  no  vomiting, 
but  an  extraordinary  grofs  evacuation  by  urine,  of  a 
chocolate  colour.  Sometimes  he  would  take  his  nou- 
rifhment  pretty  well,  at  other  times  obftinately  refufe 
it.  All  along  he  feemed  to  be  ftupid,  and  is  at  this  ' 
time  very  emaciated  and  weak. 

An  effay  on  the  alternate  motions  of  the  thorax 
and  lu?igs  in  refpiration .  By  Dr.  George 
Martine,  Phyficidn  at  St.  Andrew  s.  Vol.  I, 
art.  12. 


THE  mechanifm  whereby  in  ordinary  life,  in- 
fpiration  and  expiration  fucceed  one  another 
alternately,  has  not  been  fatisfadlorily  explained  or 
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accounted  for,  either  by  Swammerdam,  Borelli, 
Bellini,  Pitcairn,  or  Boerhaave.  This  made  me 
almoft  defpair  of  giving  any  true  and  juft  account 
of  a  phenomenon  fo  obvious,  but  fo  difficult  to  be  ex¬ 
plained  ;  until  at  length,  meditating  upon  the  rife  and 
Angular  courfe  of  the  nerves  of  the  diaphragm,  I 
thought  I  could  perceive  a  neceffity  of  their  being  al¬ 
ternately  comprefled,  and  again  fet  at  liberty,  fo  as  to 
produce  an  alternate  contraction  and  relaxation  of  that 
mufcle. 

The  diaphragm  is  the  chief  organ  of  refpiration  ;  to 
its  depreflion  evident  from  the  fwelling  of  the  belly, 
the  enlargement  of  the  cavity  of  the  breaft  is  more 
owing  than  to  any  remarkable  change  in  the  pofture 
of  the  fternum  and  ribs.  If  we  conlider  the  origin 
and  courfe  of  the  nerves  of  this  mufcle,  we  fhall  be 
able  to  account  for  the  alternate  motion  in  refpiration, 
as  far  at  leaft  as  it  depends  upon  the  motion  of  the 
diaphragm.  They  arife  from  the  middle  cervical 
nerves,  and  are  conveyed  by  a  long  paftage  through 
the  cavity  of  the  breaft  to  the  diaphragm. 

The  external  air  then  gravitating  equally ;  and 
therefore  preffing  upon  the  hollow  furfaces  of  the  pul¬ 
monary  veficles,  and  confequently  upon  the  mem-J 
brane  inverting  the  lungs :  by  the  mediation  of  this 
coat  of  the  lungs,  that  prelfure  of  the  air  fhould  be 
propagated  to  the  membrane  lining  the  thorax.  But 
now  at  the  end  of  expiration,  the  thorax  being  collap- 
fed,  conlider  the  natural  contractility  of  the  mem¬ 
branes,  and  fibres  of  the  animals,  and  the  reticulated 
work  of  mufcular  fibres  furrounding  the  lungs,  and 
every  way  pervading  and  ftrengthening  thisfubftance, 
and  you  will  conceive  how  the  contra&ile  pulmo¬ 
nary  membranes  and  fibres  will,  by  their  re-action, 
in  fome  meafure  fupport  the  action  of  the  inflating 
air  j  which  therefore  cannot  prefs  with  its  whole  force 
upon  the  pleura  :  fo  that  in  this  fuppofed  moment  of 
time,  at  the  end  of  expiration,  the  prefture  of  the  air 
upon  thefe  nerves  muft  be  lefs  than  upon  the  other 
parts  of  the  body,  to  which  the  atmofphere  has  a 
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freer  accefs.  Whence  the  liquor  of  the  nerves,  or 
whatever  influence  is  communicated  by  them,  mud 
And  a  more  free  paffage  to  the  midriff,  whereby  it 
immediately  contracts  itfelf,  and  by  the  enlargement 
of  the  thorax  infpiration  commenceth.  During  the 
courfe  of  which,  thefe  nerves  continue  freer  from  com- 
preflion,  by  the  inflation  of  the  lungs  flretching  more 
and  more  the  contractile  pulmonary  fibres,  which 
therefore  do  more  and  more  fupport  the  preflure  of 
the  atmofphere. 

After  expiration,  infpiration  muff  neceffarily  fuc- 
ceed,  till  the  thorax  {hall  have  acquired  its  ordinary 
enlargement,  by  the  natural  and  ordinary  depreflion 
of  the  diaphragm.  Then  the  air  being  rarified  by  the 
heat  of  the  breaft,  and  not  finding  a  free  enough  exit 
by  the  narrow  flit  of  the  glottis,  will  prefs  every  way 
the  lungs  *,  which  preflure  will  be  forcibly  propagated 
to  the  containing  pleura,  and  to  the  phrenick  nerves. 
Hence  their  influence  mud  ceafe,  and  the  diaphragm 
be  relaxed,  and  refpiration  fucceed  by  the  fpontaneous 
reftitution  of  the  over-ftretch’d  peritonaeum  and  abdo¬ 
minal  mufcles :  For  thefe  comprefling  their  contained 
vifcera,  muft  pufli  the  midriff  into  the  thorax,  and  fo 
comprefs  the  lungs  more  forcibly  than  their  own  natu¬ 
ral  contractility.  Thus  then  the  preflure  of  the  lungs 
upon  the  pleura  and  phrenic  nerves  muft  fubfifl  all  the 
time  of  expiration,  untill  at  its  end  every  thing  come  to 
a  (late  of  asquilibrium  *,  wherein  the  contractility  of  the 
lungs  bearing  off  fame  fmall  part  of  the  preflure  of  the 
atmofphere  from  the  pleura,  the  fpirits  find  a  free  paf- 
fage  thro*  the  phrenic  nerves,  the  diaphragm  is  con¬ 
tracted,  and  the  air  infpired,  which  very  foon  comes 
to  be  expelled  in  the  manner  juft  now  expreffed. 

But  fince  befide  the  aCtion  of  the  midriff,  the  figure 
and  capacity  of  the  thorax  fuffers  a  confiderable  change 
in  refpiration,  by  the  contraction  chiefly  of  the  inter- 
coftal  mufcles,  and  that  efpecially  in  women  *,  the 
next  ftep  fhould  be  to  conlider  the  condition  of  the 
nerves  belonging  to  thefe  mufcles  ;  whereby  from  an 
alternate  comprefllon,  or  fome  fuch  mechanifm,  the 
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mufcles  may  fuffer  an  alternate  contra&ion  and  relax¬ 
ation. 

Thefe  nerves,  even  before  they  are  received  be¬ 
tween  the  double  row  of  intercoftal  mufcles,  are  fo 
well  defended  by  the  tenfe  and  firm  pleura  covering 
them  at  the  fide  of  the  fpine,  that  the  variety  of  the 
prefiure  of  the  lungs  rnufi  have  much  lefs  influence  on 
them,  than  upon  the  phrenics  ;  and  confequently  the 
intercoftal  mufcles  cannot  be  fatisfadorily  explained  in 
the  manner  abovementioned,  perhaps  for  want  of 
being  perfectly  acquainted  with  every  minute  circum- 
ftance  relating  to  the  ftrudure  of  thefe  mufcles,  and 
of  the  blood-veflels  and  nerves  belonging  to  them. 

From  the  foregoing  dodrine  may  be  underftood, 
why  a  foetus  in  the  time  of  geftation,  never  dilates  its 
thorax,  nor  at  any  time  before  the  birth,  performs 
even  flowly  the  motions  of  infpiration  and  expiration 
fucceflively.  In  geftation,  while  the  foetus  continues 
envelop’d  in  the  fecundines,  and  immerfed  in  the 
colliquamentum  amnii,  the  phrenic  nerves  are  too 
much  comprefled  to  allow  a  free  paflage  of  the  fpirits 
to  the  diaphragm  ;  but  as  foon  as  the  animal  enjoys 
the  external  air  from  the  leaft  motion  of  the  breaft, 
the  phrenic  nerves  which  were  formerly  comprefled 
by  the  lungs,  have'  a  part  of  that  prefiure  taken  off, 
and  being  at  more  freedom,  will  contract  the  midriff, 
which  being  once  fet  a  going,  will  for  ever  fuffer  an 
alternate  contraction  and  relaxation,  while  the  animal 
-continues  in  life  and  health. 

An  ejjay  concerning  the  analyfis  of  human  blood> 
by  Dr.  George  Martine,  Phyjician  at 
St.  Andrew  s.  Vol.  II.  art.  7. 

I.  The  Hood  a  heterogeneous  mafs. 

TH  E  blood  which  in  its  eruption  from  the  vef: 

fels,  appears  an  uniform  red  liquor,  is  com¬ 
puted  of  particles,  differing  as  greatly  from  one  ano¬ 
ther,  as  the  variety  of  ingredients  of  which  it  is  made 
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tip,  or  as  the  various  forms  it  aflumes  in  the  animal 
machine.  Hippocrates  (a)  from  the  various  effefts  of 
different  medicines,  and  from  iome  particles  display¬ 
ing  themfelves  in  a  morbid  ftate,  inferred  the  prior 
exigence  of  diffimilar  particles  in  the  blood,  although 
in  a  found  date,  they  do  not  fenfibly  difcover  them¬ 
felves. 

II.  Its  compojition  according  to  the.  ancients . 

2.  The  moft  obvious  compaction  of  the  blood  is  of 
a  thin  watery  liquor,  and  a  thick  reddifh  lump,  into 
which  it  readily  feparates  (b),  upon  rts  emiffion  out  of 
the  body,  throwing*  off  at  the  fame  time  a  volatile 
fmelling  fleam  (c).  The  red  part  the  ancients  looked 
on  as  the  true  proper  blood  (d).  The  rednefs  of  the 
mufcles  and  other  parts  they  reckoned  the  effedls  of 
a  greater  quantity  of  thefe  red  particles,  which  confli- 
tuted  the  firft  and  chief  element  of  the  whole  mafs ; 
And  they  fuppofed  the  watery  liquors  (e),  feparated 
from  the  kidneys  and  Ikin,  and  in  other  parts  of  the 
body,  to  be  the  product  of  the  ferum  of  the  blood, 
and  fo  the  phlegm  came  to  be  the  fecond  element.  And 
obferving  this  commonly  of  a  yellowifh  colour,  and 
finding  a  confiderable  quantity  of  bile  of  that  hue  to 
be  fecerned  from  the  blood,  they  concluded  it  to  be 
the  product  of  thefe  particles  tinging  the  ferum,  and 
another  element  of  the  fanguineous  mafs.  This  too 
they  thought  frequently  to  be  fecerned  by  medicines, 
which  therefore  they  called  cholagogues.  And  laftly, 
becaufe  the  under  part  of  the  craflamentum  is  gene¬ 
rally  of  a  dark  colour,  they  reckoned  it  to  be  of  the 
fame  nature  with  the  liquor  of  thefpleen,  and  the  black- 

(a)  De  vet.  Med.  xxiv.  De  nat.  hum.  v.  vi.  viii. 

(c)  Helmonc.  op.  p.  577.  Cornel,  progymn.  phyk  7.  p.  290. 
Malpigh.  de  polyp,  cord.  p.  130.  Beilin,  opufe.  ad  Pitcarn  39. 
p.  1 92. 

(b)  Galen,  de  Elem.  1,  2.  De  melanch.  11.  Avicen.  lib.  i« 
Fen.  1 .  dc£t.  iv.  cap.  i .  p.  23. 

(d)  Hippocrat.  de  Gland.  1,6. 

(e)  Vid.  Galen  com.  in  iii.  epidem.  1.  5. 
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iih  liquors  thrown  out  of  the  body  by  vomit  or  ftool : 
And  fuch  they  called  black  bile,  which  they  reckoned 
as  the  fourth  element  of  the  blood.  And  this  doctrine 
of  thecompofitionofthe  blood,  as  made  upofthefe  four 
elements,  was  mod  carefully  cultivated,  and  the  theory 
and  practice  of  medicine  adapted  thereto  in  all  times, 
from  the  days  of  Hippocrates,  till  the  laft  age,  when  it 
began  to  give  way  to  principles  of  another  kind  :  The 
chemifts  fet  up  a  laboratory,  and  the  philofophers 
and  mathematicians  introduced  their  diagrams  into  the 
animal  fyftem. 

3.  From  the  blood  are  produced  phlegm,  bile,  and 
what  the  ancients  called  melancholy,  and  confequently 
all  thefe  exift,  at  lead  virtually,  in  the  blood,  and  fo 
may  we  fay  of  the  faliva,  &cc-.  and  of  the  arteries, 
bones,  &c.  but  not  infer  that  all  thefe  did  formerly 
exift  in  the  fame  form,  as  elements  or  principles 
thereof.  What  a  great  fhare  of  their  prefent  form  and 
appearance  do  thefe  various  liquors  and  particles  owe 
to  the  action  of  the  organs,  to  which  they  belong, 
and  to  the  various  combinations  and  circumftances 
they  undergo? 

III.  The  chemical  anahfis  of  the  blood . 

4.  The  firft  philofophers  (a)  reprefented  the  human 
blood  as  the  product  of  air,  fome  as  of  fire,  fome  as 
of  water,  and  others  as  of  earth  ;  and  fome  thought 
it  was  (b)  an  aggregate  of  thefe  elements  blended  to¬ 
gether.  But  the  chemifts  pretended  to  put  the  com- 
pofition  of  the  blood  beyond  difpute.  By  diftillation 
theyrefolved  it  into  water,  fulphur,  fait,  and  earth, 
and  thefe  they  affirmed  to  be  the  true  principles  of 
which  it  is  compounded. 

5.  But  all  we  can  juftly  conclude  from  their  expe¬ 
riments,  is,  That  the  blood  upon  fuch  a  heat  being 
applied  to  it,  and  in  fuch  and  fuch  circumftances  is 
capable  to  exhibit  fuch  and  fuch  fubftances-  of  various 

(a)  Vid.  Hippocrat.  de  nat.  hum.  1. 

(b)  Yid*  Galen,  de  deer.  Hippocr.  &c.  viii.  7. 
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forms  and  natures,  tho*  thefe  never  could  exift  in  a 
living  animal.  Indeed  there  is  plainly  a  great  deal  of 
water  in  our  blood.  There  is  likewife  luiphur  too, 
or  the  inflammable  principle.  The  great  quantity  of 
oil  wherewith  all  our  aliments  abound,-  furnifh  it  fuf- 
ficiently,  and  the  fat  exifting  in  all  animals,  fhews 
plenty  of  it  in  the  blood,  from  which  it  is  fecreted. 
In  fome  circumftances  we  can  diicover  the  oily 
particles  circulating  in  the  mafs  of  blood  (a).  Innu¬ 
merable  confiderations,  even  the  tafte  itfelf,  convince 
us  of  fait  in  the  blood  *  and  there  is  no  room  to  doubt 
of  earthy  particles  likewife  exifting  therein.  And  the 
air-pump  (b)  as  well  as  the  fire  (c),  and  other  opera¬ 
tions  (d)  fhew  there  is  air  in  the  blood.  But  all  thefe 
elements,  as  they  are  called*  can  neither  exift  in 
the  blood,  nor  make  up  its  compofition  in  the 
fenfe  which  the  chemifts  ufed  to  underhand  them. 
The  aerial  particles  never  exert  their  elaftic  force  in  a 
healthy  ftate  (e),  and  the  fetid,  volatile  and  fixed  oils 
and  the  alcaline  fairs  are  entirely  the  efFeds  of  a  procefs 
which  can  never  exift  in  the  animal  body  (f),  and  of  a 
degree  of  heat  which  no  living  creature  is  able  to 
bear  (g). 

IV.  ‘The  Cartejian  hypo  thefts  of  the  particles  of 

the  blood ,  &c. 

6.  Des  Cartes  and  his  difciples  introduced  the  par¬ 
ticles  of  his  elements  into  the  animal  machine.  Spheres, 
cubes,  prifms,  &c.  circulated  in  the  blood,  palling 
through  various  channels  and  orifices  fitted  to  them. 

7.  But  all  the  veffeis  of  an  animal  affed  a  round 
figure  (h),  the  necefiity  of  which  is  fully  made  out  by 

(a)  Malpigh.  de  omcnt.  p.  42.  Vit.  pofthnm.  p.  92. 

(b)  Boyle  in  Phil.  Tranf.  63.  abr.  ii.  p.  228,  &c. 

(c)  Hales  Veg.  Stat.  vi.  exp.  49.  p.  166. 

T(d)  Papin,  in  Phil.  Tranf.  121.  abr.  ii.  p.  247. 

(e)  Boerh.  chem.  i.  p.  525. 

(f)  Helmont.  oper.  p.  91,  6,  7.  Boerh.  Chem.  ii.  Procefs  119. 

(g)  Boerh.  ibid. 

(h)  Fabric,  ab  Aquapend.  de  form.  fiet.  ii.  2.  p.8 1 .  GlifTon.  de 
ventric.  &c.  xxiii.  21. 

Y  z  Pitcairn. 


26o  MEDICAL  ESSAYS. 

Pitcairn  (a).  We  can  perceive  no  varioufly  figured 
corpufcles  in  the  blood.  All  we  can  difcern,  with  the 
beft  microfcopes,  are  fpherical  particles  fwimming  in 
a  pellucid  liquor  (b),  and  this  leads  us  to  a  jufter  and 
more  intelligible  analyfis  of  the  blood. 

V.  The  blood  made  up  of  globules  of  different  orders  or 

magnitudes . 

8.  By  numberlefs  obfervations,  Leeuwenhoeck  has 
fhewn  the  largeft  particles  of  the  blood  to  be  thofe 
which  tinge  it  of  a  red  colour,  and  which  therefore 
chiefly  make  up  the  craffamentum  of  extravafated 
cruor.  They  are  of  a  certain  determined  magnitude  (c) 
the  fame  in  different  parts  of  the  fame  animal,  and 
even  in  different  animals,  however  differing  in  bulk  ; 
of  the  fame  fize  in  an  ox  as  in  a  fheep  ( d).  And  thefe 
piano-oval  particles  in  the  blood  of  fowls  and  fifhes, 
which  refemble  thofe  globules  of  terreftrial  animals^ 
are  the  fame  in  the  greateft  whales  as  in  an  eel ;  the 
fame  in  an  eagle  as  in  a  fparrow.  Thefe  we  call 
the  great  red  globules  of  the  blood,  or  the  globules 
of  the  firfl:  order. 

9.  Leeuwenhoeck  difcovered  the compofition  of  thefe 
globules,  which  he  found  (e)  made  up  of  fix  fmaller 
fpheres  duftered  together  in  a  regular  way,  and  that 
fo  nicely,  that  in  a  perfect  globe  the  compofition  is 
imperceptible :  But  fometimes  he  faw  a  red  globule 
loofening  and  breaking  into  thefe  compounding  fphe- 
rules,  and  fometimes  he  perceived  thefe  running  to¬ 
gether,  and  beginning  the  compofition  of  a  new  red 
globule.  Thefe  fmaller  fpherules  we  call  globules  of 
the  fecond  order. 

(a)  Pitcairn.  DifT.  de  circ.  fang.  perVafa,  &c.  §.  15. 

(b)  Malpigh.  Vie  porth.  p.  92.  Phil.  Tranf.  102.  p.  23. 

(c)  Arcan.  nat.  det.  epift.  60.  p.  78.  Tabor.  Exerc.  Med.  i.  1. 
§.  2.  p.  .58. 

(d)  Leeuwenhoeck,  ibid.  &  epift.  128.  p.  220. 

(e)  Ibid.  Epift.  56.  p.  8.  Epift.  57.  p.  36.  Epift.  128.  p.  221, 
'222.  Anat.  &  contempt,  contin.  p.  119,120,121. 
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10.  This  curious  and  accurate  obierver  faw  (a)  in' 
the  chyle  and  blood  a  great  many  particles,  fix  times 
lefs  than  thofe  of  the  fecond  order,  and  thirty-fix  times 
lefs  than  the  great  red  globules.  The  globules  of  the 
fecond  order  are  then  to  be  looked  on  as  compounded 
of  thefe  fmaller  particles,  which  therefore  are  juftly  to 
be  reckoned  as  another  clafs,  or  globules  of  a  third 
order. 

11.  But  moreover,  though  the  fmaller  globules 
are  perfe&ly  tranfparent,  and  confequently  not  di~ 
ftinguifhable  one  from  another,  we  are  certain  from 
fame  Mr.  Leeuwenhoeck’s  obfervations,  that  there  are 
innumerable  veffels  of  fuch  a  fmallnefs  that  none  of 
thefe  hitherto  mentioned  globules  ccan  pafs  ;  fo  that 
it  is  neceffary  to  fuppofe  inferior  claffes  of  globules  of 
the  fourth,  fifth,  fixth,  &c.  orders.  Whence  by 
analogy  we  are  to  conceive  globules  of  the  third  order 
made  up  of  fix  globules  of  the  fourth,  and  thefe 
again  made  up  of  fix  of  the  fifth  order,  and  fo  on 
through  feveral  degrees,  the  number  whereof  we  are 
not  to  take  upon  us  to  determine.  Leeuwenhoeck  (b) 
faw  veffels  the  widenefs  of  which  was  lefs  than  the 
.eighth  part  of  the  diameter  of  a  red  globule  ;  fo 
that  the  particles  paffing  through  them  fhould  be  up¬ 
wards  of  five  hundred  times  lefs  than  fuch  globules, 
and  confequently  fmaller  than  thofe  of  the  fourth 
order.  Upon  a  careful  examination  (c)  he  could 
perceive  {fill  fmaller  veffels  narrower  than  the  tenth 
part  of  the  diameter  of  a  red  globule,  and  confe¬ 
quently  not  capable  of  tranfmitting  fpherules  greater 
than  if  a  red  globule  were  broken  down  into  a  thou- 
fand  parts.  Thefe  fhould  almoft  coincide  with  glo¬ 
bules  of  the  fifth  order. 

1 2.  What  a  beautiful  harmony  and  regularity  do  we 
here  perceive  in  the  conftru&ion  of  the  mafs  of  blood  ! 
The  globules  of  the  firffc  order  are  made  up  of  fix 

(a)  Arcan.  nat.  det.  ep.  56.  p.  12,  Anat.  &  Cont.  par.  i.  p. 
30,  34,  35.  Contin.  p.  119. 

(b)  Anat  &  Contempl.  par.  i.  p.  31. 

(c)  Ibid.  p.  32, 

Y  3 


globules 


262  MEDICAL  ESSAYS 

globules  of  the  fecond,  thefe  of  fix  of  the  third,  thefe 
of  fix  of  the  fourth,  and  fo  on.  And  accordingly 
we  find  that  the  globules  of  the  higher  orders  may 
be  broken  down  into  their  compounding  particles  : 
In  fome  cafes  that  the  blood  may  be  turned  into 
ferum  was  obferved  by  Ariftotle  (a)  and  Harvey  (b). 
But  Boerhaave  (c)  has  moft  diftincftly  of  all  obferved 
how  apt  the  globules  of  the  higher  orders  are  to  lofe 
their  contexture  and,  be  broken  down  into  the  fmaller 
compounding  particles,  when  they  are  left  to  them- 
feives,  and  without  the  affiftance  of  the  circulation. 

13.  It  feems  well  worth  obferving,  that  juft  fix 
fmaller  fpherules  fhould  make  up  a  larger  globe,  if 
you  were  to  chufe  the  moft  convenient  and  firmed: 
way  of  conftrudting  it.  In  a  regular  coalefcence  of  fix 
every  fpherule  is  in  contact  with  otherfour,  juft  in  four 
equidiftant  points.  In  fig.  1 .  and  2.  of  plate  III.  we  have 
the  fix  fmaller  fpherules  but  juft  touching  one  another 
before  they  run  together.  In  fig.  1.  we  have  a  view 
of  five  of  them,  A,  B,  C,  D,  E,  the  fixth  F  being  out 
of  fight ;  but  turning  them  a  little  as  in  fig.  2.  we  fee 
diftin&ly  all  the  fix  compounding  fperules,  three  of 
them  lying  before  and  as  many  behind.  In  fig.  3. 
and  4.  we  fee  the  fame  fpherules  adjufted  to  one 
another,  and  compared  into  one  greater  globe ;  where¬ 
in  I  have  exprefied  the  lines  of  contact,  by  which  we 
conceive  they  are  run  together,  and  where  they  would 
loofen  if  they  were  to  be  diffolved  and  broke  afun- 
der. 

14.  From  this  conftrutftion  of  the  blood,  Bohn’s  (d) 
aerial  bubble  in  the  red  globules  appears  unneceflary, 
although  Bernouilli  (e)  and  Keil  ff),  upon  finding  a 
globule  on  its  arrival  at  a  paflage  too  fmall  for  it  to  be , 
Battened  and  comprefled  till  it  had  pafted  into  a  wider 

(a)  Hift.  animal,  iii.  19. 

(b)  De  gen.  animal,  l.i.  p.  160. 

(c)  A phor,  §  94,  95.  Chem.  ii.  proc.  127. 

(d)  Circ,  Anar.  xiii.  p.  199. 

(e)  DifT.  de  mot.  mufc.  §  5. 

(f )  Tentam.  v.  p.  135. 
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canal,  where  it  reaflumed  its  former  round  figure,  con¬ 
cluded  that  this  phenomenon  was  owing  to  an  in¬ 
cluded  elaftic  fluid  ;  yet  the  common  property  of  the 
particles  of  all  fluids  to  affume  on  contadt  a  fpherical 
figure  accounts  for  it  in  a  more  obvious  as  well  as 
Ample  manner. 

15.  Not  only  the  compounding  particles  of  each 
globule  are  endued  with  this  property,  but  likewife 
the  globules  themfelves  have  a  ftrong  mutual  attrac¬ 
tion.  When  extravafated  blood  is  left  to  itfelf,  the  red 
globules  run  forcibly  together,  and  fqueeze  out  the 
intervening  ferum  in  fome  animals  with  a  greater, 
in  others  with  a  lefs  force.  This  force  in  the  blood 
of  deers  is  fo  weak  that  it  fcarcely  coagulates  in¬ 
to  a  firm  craflamentum  (a).  On  the  contrary,  in  fome 
great  and  ftrong  beafts,  it  becomes  a  tough  and  almoft 
indifloluble  mafs :  So  that  the  blood  of  bulls  was  fre¬ 
quently  drunk  by  the  ancients  as  a  moft  effectual  poi- 
fon  (b).  Nay  even  the  pellucid  watery  ferum  which 
confifts  of  globules  of  inferior  orders,  is  very  ready  to 
lofe  its  fluidity.  In  a  certain  degree  of  heat,  before 
much  of  it  is  exhaled,  it.  becomes  a  firm  and  folid 
fubftance  (c). 

16.  The  fibres,  which  Malpighi  ftrenuoufly  aflerted 
were  in  the  blood,  are  not  to  be  found  in  it  in  a  natu¬ 
ral  ftate  (d).  If  they  were  in  the  veflels  of  animals, 
they  muft  difturb  the  circulation.  And  their  exift- 
ence  feems  to  be  entirely  owing  to  a  fubfequent  pre¬ 
paration  of  extravafated  blood,  whofe  vifcid  parts  by 
the  heat  of  warm  water,  and  conquaffation,  or  fome 
other  fijjiilar  artifice,  run  together  in  fuch  new  forms. 

(a)  Ariftot.  hift.  animal,  iii.  19.  part,  animal,  ii.  4.  Meteo- 
rolog.  iv.  7.  Plin.  hift.  nat.  xi.  38. 

(b)  Herodot  hift.  iii.  15.  Plin.  hift.  nat.  xi.  33.  xx.  9.  xxiii. 
7.  Plutarch,  in  vita  Themiftocl. 

(c)  Galzadius  apud  Barbat.  Diff.  de  fang.  &c.  p.  10  Boyle  of 
fluids.  &c.  abr.  i.  p.  329. 

(d)  De  polyp,  cord.  p.  125.  Vit.  pofthum.  p.  4,5. 
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VI.  Of  the  temperaments  denominated  from  the  conflituent 
'  parts  of  the  blood . 

1 7.  All  animals  (I  mean  fuch  as  we  are  chiefly  con¬ 
cerned  with)  have  globules  of  all  the  feveral  orders 
fcattered  through  their  blood,  but  in  no  fixed  propor¬ 
tion,  which  may  likewife  be  affirmed  of  the  confti- 
tuent  parts  of  the  blood,  when  they  are  confidered  as 
giving  rife  to  the  compounding  humours  of  the  anci¬ 
ents,  and  to  the  chemical  elements.  From  the  con- 
fideration  of  which  variety,  it  will  be  of  ufe  to  take  a 
view  of  the  various  temperaments  of  the  human 
body,  that  we  may  the  better  underhand  the  fyftems 
of  the  ancients,  and  alfo  have  fome  idea  of  a  middle 
conftitution,  to  which  all  the  calculations  relating  to 
the  properties  of  the  blood  are  to  be  referred. 

18.  If  the  blood  be  plentiful  and  abound  with  red 
globules,  ftich  a  Hate  will  conftitute  the  temperamen- 
tum  fanguineum  *,  the  fymptoms  whereof  are  eafily 
explained  from  thefe  circumftances. 

19.  When  the  red  globules  were  fcarce  in  the 
blood,  and  it  was  found  thin  and  watery,  this  was 
called  a  phlegmatic  temperament. 

20.  If  the  blood  had  a  great  many  thick,  tough, 
and  lets  moveable  particles,  thefe  the  ancients  looked 
on  as  the  chief  ingredients  in  the  atra  bilis  ;  and  fuch 
a  conftitution  was  with  them  the  temperamentum  me- 
lancholicum  ;  in  which  ftate  Boerhaave  (o)  thinks  that 
the  earthy  and  fome  of  the  more  vifeid  oily  particles 
chiefly  abound. 

J 

2 1 .  Our  aliments  are  generally  of  an  acefcent  kind  ; 
but  by  the  adtion  of  our  bodies  on  them  they  are  foon 
reduced  to  a  neutral  ftate,  the  force  of  the  circulation 
bringing  the  particles  of  the  blood  always  farther  and 
farther  from  their  former  acidity,  animalizes  them 
more  and  more,  renders  them  volatile  and  perfpi- 

mm ™ ,  iwKstJpr  1 

(c)  Infr.  Med.  §  228.  Aphcr.  §.  1092,  1097. 
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rable  (a)  ;  and  at  length,  if  there  be  no  new  fupplies 
or  obftacles  to  hinder  it,  difpofes  them  to  an  alcalef- 
cent  ftate  (b),  the  breath  (links  (c)  and  the  blood 
turns  putrid  (d).  Now  the  bile  is  found  (e)  to  have 
undergone  a  long  courfe  before  it  is  fecreted  from 
the  reft  of  the  blood,  and  to  be  one  of  the  moft 
perfedl  animal  liquors,  and  the  furtheft  removed 
from  any  acefcent  quality  ;  and  in  plenty  and  per¬ 
fection  in  thofe  who  have  a  ftrong  circulation,  and 
all  their  vital  operations  carried  on  with  vigour  (f)- 
Such  a  conftitution  going  to  too  great  a  height  the 
ancients  called  .  a  choleric  or  bilious  hot  tempera- 

ment  (g)- 

22.  The  direct  contrary  of  which,  importing  an 
irregular  and  weak  circulation,  and  not  fufficient  to 
overcome,  and  alter  the  difpofition  of  our  aliments, 
feems  to  coincide  in  a  great  meafure  with  the  ca¬ 
chexia  of  the  ancients  (h)  *,  which  might  be  looked  on 
as  a  fort  of  temperament,  and  a  deviation  from  the 
natural  and  regular  conftitution ;  and  not  fo  proper¬ 
ly  to  be  a  particular  difeafe,  as  a  ftate  of  the  body 
giving  rife  to  a  great  many  difeafes  eafily  flowing  from 
fuch  a  ftate.  And  this  frequently  falls  in  with  the 
phlegmatic  temperament  ;  as  on  the  other  hand  the 
fanguineous  and  choleric  are  often  blended  together. 
Other  general  deviations  of  the  body  from  a  middle 
ftate  might  be  called  temperamentum  oleofum,  falinum, 
calidum,  frigidum,  &c. 

23.  The  blood  which  is  as  it  were  in  a  middle  ftate 
between  all  thefe,  which  has  neither  too  much  cruor 
nor  too  much  ferum,  nor  too  much  earth,  fait,  or  oil, 

(a)  Helmont.  p.  91,  4.  p.  148,  31.  p.  149,  34.  p.  150,  &c.  39. 

(b)  Vid.  Boerh.  Aphor.  §.  80,  109.  Chem.  proc.  88.  p.  293. 

(c)  Proc.  95.  p.  313. 

(d)  Proc.  100.  p.  323. 

Ce)  Vid.  Boerh.  Init.  Med.  §  99.  p.  350. 

(f)  Hoffman,  med.  rat.  i.  p.  182. 

(g)  Ariftot.  Prob.  xiii.  7.  Patron.  Satir.  §.  128.  Martial.  Epigr. 
iv.  4.  Aul.  Geli.  ii.  23. 

(h)  Vid.  Aret.  de  Chronic,  cauf  &c.  i.  16.  Cad.  Aurelian. 
Ch  rcnic,  iii.  6, 

nor 
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nor  the  produft  of  too  weak  nor  too  ftrong  a  circula¬ 
tion,  we  call  the  blood  of  a  regular  confutation,  or 
middle  temperament,  to  which  the  reft  are  to  be  re¬ 
ferred,  and  which  people  are  underftood  to  mean 
when  they  fpeak  of  the  blood  in  general  and  in  a 
found  ftate.  All  are  very  liable  to  a  deviation  from 
this  middle  ftate.  The  blood  of  young  ones  is  ge¬ 
nerally  thin  and  watery,  that  of  old  people  thick  and 
black,  but  the  middle-aged  folks  are  readied  to  have 
a  biliary  and  fanguineous  difpofition. 

VII.  "The  proportions  of  the  chemical  elements. 

24.  The  ancients  did  not  pretend  to  determine  the 
proportions  which  their  four  elements  bear  to  one 
another.  But  the  chymifts  have  had  a  better  opportunity 
to  make  a  tolerable  eftimate  of  the  quantity  of  their 
principles  of  the  human  blood,  which  however  is  not 
to  be  expedited  perfectly  exadd:,  or  nearly  alike  in  all 
trials.  However  by  way  of  example,  we  fhall  take  an  ex¬ 
periment  of  the  accurate  Mr.  Boyle  (a),  who  by  diftilling 
ten  ounces  and  feventy  three  grains  of  human  blood 
at  a  flow  fire,  found  it  to  yield  the  following  fub- 
ftances. 

Grains. 

Phlegm  rifing  by  a  gentle  heat  differing  lit¬ 
tle  (b)  from  common  water,  with  two  or 
three  grains  of  volatile  fait  difTolved  in  it 
Volatile  parts  loft  in  diftillation,  of  the  fame 
nature  with  the  collected  phlegm  -  - 

And  fo  thefe  two  phlegms  put  together  -  3793 

The  dry  fubftance  or  refiduum  of  this  diftil-  7  © 

Ration.  -  -  -  -  -  }Io8° 

This  refiduum  diftilled  a  fecond  time  at  a  ftronger 
fire  gave 

Fcetid  oil  -  168 


(a)  HifL  hum.  blood,  p.  231.  abr.  iii.  p.  459. 

(b)  Vid.  VieuiTens  in  Phil.  Tranf.  241.  abr.  iii.  p.  243. 


Dry 
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Grains 

Dry  volatile  fait  purified  from  its  adhering  ?  - 

fpirit  -  -  -  -  -  j  ^ 

Volatile  faline  fpirit  colle&ed 
Particles  loft,  partly  this  faline  fpirit,  and  } 
partly  air,  which  in  this  period  of  the  di-  >427 
ftillation  begins  to  rife  (a)  j 

The  air  thrown  off  by  fuch  a  diftillation, 
according  to  Hales’s  experiment  ( b), 
lhould  be  - 

And  fo  the  fpirit  loft  was  - 
Which  added  to  forty  eight  grains,  the? 

former  volatile  faline  fpirit,  makes  -  j 
Caput  mortuum  - 

The  gr.  168  of  foetid  oil  analyfed  in  Vieuflens’s 
way  (c)  fhould  have  given 

Saline  fpirit  99 

Yellow  thick  oil  -  -  60 

Fixed  fait  -  3 

Fixed  earth  -  6 

The  gr.  304,  and  gr.  99  of  faline  fpirit,  making  in 
all  gr.  403,  analyfed  according  to  a  like  method  (d), 
fhould  have  given, 

Water  -  . - -  — 


171 

2  56 

3°  4 
372 


Volatile  fait 


Caput  mortuum  gr.  372.  calcined  gave 

Fixed  fait  -  - 

Moft  fixed  earth  -  — 


— •  278 

I25 

—  18 

-  2  6 

Particles  evaporated  in  the  open  fire  —  328 

The  proportions  of  whofe  ingredients  cannot  well 
be  determined  ;  but  from  fome  fort  of  analogy  we 
guefs  them  to  be  about  thefe  following,  negle&ing  the 
air,  which  was  diflipated  at  this  time. 

(a)  Hales  Veg.  Stat.  Exp.  49.  p.  167.  Exp.  51.  p.  168. 

(b)  Ibid.  Exper.  49.  p.  166. 

(c)  Phil.  Tranf.  241.  Abr.  iii.  p.  245. 

(d)  Boyle  hill,  hum,  bL  p.  112, 125,  126,242.  Abr.  iii.  p.  473, 
475' 


Grains 
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Oil 

Salt 

Earth 


Grains 
*  273 

22 

33 


From  all  which,  the  blood  being  unity,  and  con¬ 
fining  of  gr.  4873,  a  chemift  would  reckon  thefe 
elements  in  the  following  proportions: 

Water  -  -  -  -  gr.  4086 

Oil  -  -  -  - 

Salt  -  -  - 

'  Earth  -  -  - 

Air  .... 


333 

190 

65 

171 


_5 

"S’ 

I 

TT 

r 

T? 

I 

7  5 


TT 


25.  The  watery  or  phlegmatic  part  of  the  blood 
abounds  above  the  other  principles.  It  takes  up  -§• 
parts  of  the  whole  mafs,  and  other  experiments  (a) 
fhew  it  ftill  in  a  greater  quantity  :  And  .it  exceeds  the 
oil  above  a  dozen  times  ;  and  the  oil  is  in  greater  plenty 
than  any  of  the  reft  of  the  ingredients.  However 
fome  of  thefe  elements  may  ftill  be  refolved  into  one 
another,  or  into  more  ftmple  parts,  fo  as  to  increafe 
or  diminifti  the  above  proportions. 

VIII.  The  proportional  quantities  of  the  globules  of 

different  orders. 


26.  In  cold  and  fufficiently  coagulated  blood,  the 
tough  craflamentum  and  its  furrounding  fluid,  ferum, 
are  (b)  ordinarily  found  to  be  pretty  nearly  equal  to 
one  another.  And  Jurin  fuppofes  (c)  the  interftices 
of  the  red  globules  of  the  craflamentum  to  be  nearly 
equal  to  the  globules  themfelves,  fo  as  to  render 
them  of  the  whole  mafs. 

27.  The  interftices  would  indeed  take  up  almoft 
fuch  a  fpace  if  the  globules  were  all  regularly  difpofed 
fo  as  to  lye  perpendicular  over  one  another  in  a  fquare 


(a)  Boerh.  Chero.  ii.  proc.  119. 

(b)  Vid.  Boyle  hift.  hum.  bl.  p.  252..  Abr.  iii.  p.  460. 
(cj  Phil.  Tranf.  361.  Abr.  v.  1.  p.  326. 

i 
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form.  But  it  is  plain  they  could  not  well  fubfift  in 
that  ftate  :  Their  natural  lubricity  would  be  readier  to 
difpofe  them  in  a  more  compad:  figure,  as  perhaps  in 
a  quincuncial  order  or  the  like.  And  in  fuch  a  cafe  by  a 
calculation  differing  confiderably  from  Tabor’s  (V)  I 
find  that  the  interfperfed  fpaces  put  all  together  would 
take  up  but  4  of  the  crafiamentum,  and  the  blood- 
globules  4  thereof :  So  that  on  this  fuppofition  thefe 
would  be  4  of  the  whole  mafs.  But  neither  is  it  likely 
they  fhould  be  fo  very  regularly  and  compadly  difpofed  ; 
and  therefore,  making  fome  allowances  for  irregularities, 
it  may  feem  reafonable  rather  to  reckon  that  thefe 
globules  fhould  take  up  only  about  4  of  the  craffa- 
mentum,  and  confequently  4  or  4  of  the  mafs  and  the 
ferous  part  to  take  up  the  other  4  thereof.  In  this 
cafe  the  red  globules  being  fuppofed  to  be  fcattered 
uniformly  through  the  blood  ;  their  mean  diftance  from 
one  another  by  a  geometrical  calculation  comes  out 
about  4  of  their  diameters  :  And  this  fails  in  nearly 
with  Tabor’s  (b)  obfervation,  which  however  could 
not  well  be  made  with  fufficient  accuracy. 

28.  Now  as  the  blood  is  a  compound  of  globules  of 
all  the  feveral  orders,  fo  is  the  ferum  a  compound- of 
the  globules  of  the  fecond  order,  and  of  all  the  inferior 
orders.  And  as  the  red  globules,  or  thole  of  the  firfh 
order,  take  up  4  of  the  whole  mafs,  fo  from  analogy 
thofe  of  the  fecond  order  fhould  take  up  a  third  part 
of  the  ferum,  the  other  two  thirds  are  made  up  of 
globules  of  the  third  and  fubfequent  orders,  and  fo  on 
iu  this  progrefiion.  rr 

The  entire  mafs  of  blood  — -  »  ■  ■  ■■  1 

Globules  of  the  firft  order  - -  - 

* '  Serum  - - -  - - - 

Globules  of  the  fecond  order  -  - * 

The  reft  of  the  ferum  confifting  of  globules  T  4 

of  the  third  and  inferior  orders  -  J  9 

Globules  of  the  third  order  *  -  — —  -£r 


(a)  E.xerc.  med.  i.  i.  §.  5.  p.  61.  (b)  Ibid.  p.  60. 


The 


/ 


I  o 


270  MEDICAL  ESSAYS 

The  remainder  of  the  ferum  being  globules  7  s 
of  the  fourth  and  inferior  orders  —  j *T 

Globules  of  the  fourth  order  -  q.  p. 

The  remainder,  being  globules  of  the  fifths 

and  inferior  orders  -  -  J 

Globules  of  the  fifth  order  — *s  ”  - 

The  remainder,  being  globules  of  the  fixth*) 

and  inferior  orders  — —  -  _> 

Aggregate  of  the  feventh  and  inferior  orders  — 
Globules  of  the  feventh  order  - — -  q.  p. 


TT 

2 

T  5 

4_ 

4  S 

1 

T  + 

1 

TT 

1 

TT 


Aggregate  of  the  eighth  and  inferior  orders 

Globules  of  the  eighth  order  - 

Aggregate  of  the  ninth  and  inferior  orders  q.  p. 

Globules  of  the  ninth  order  -  -7~ 

Aggregate  of  the  tenth  and  inferior  orders  q.  p.  T*g 
Globules  of  the  tenth  order - 


TT? 


Aggregate  of  the  globules  of  the  eleventh  ?  , 
and  inferior  orders  if  there  be  fiich  —  (  TT 


IX.  The  den  fit y  of  the  mafs  of  blood \ 

29.  Having  thus  confidered  the  feveral  quantities 
of  the  compounding  particles  of  the  blood,  it’s  fpecific 
gravity  comes  next  to  be  confidered.  Dr.  Jurin  (a) 
found  the  denfity  of  the  blood  to  be  1054.  As 
far  as  I  can  judge  by  comparing  it  with  rani-water, 
and  taking  great  care  that  there  were  no  bubbles 
of  air  in  the  blood  when  1  made  my  experiments,  I 
found  their  denfities  as  icoo  to  1056  or  1057,  or  as 
18  to  19.  q.  p.  Perhaps  the  water  I  ufed  being  light¬ 
er  than  the  water  made  ufe  of  in  Dr.  Jurin’s  experi¬ 
ments  might  occafion  this  fmall  variation. 

30,  But  we  muft  obferve  a  very  remarkable  diffe¬ 
rence  in  the  blood  according  to  its  different  ffatqs  ; 
whether  as  circulating  in  the  veffels  of  the  animal,  or 
as  it  is  expofed  to  the  cold  air,  in  which  condition  we 
commonly  examine  it*,  from  whence  after  fufficient 


(a)  Phil.  Tranf.  361.  Abr.  v.  i.  p.  324. 


3 


allowances. 


and  OBSERVATIONS.  271 

allowances,  we  mud  inveftigate  its  real  and  natural 
denfity  while  in  a  live  ftate.  All  bodies  are  con- 
denfed  by  cold  and  expanded  again  by  heat ;  there¬ 
fore.  cold  blood  is  fpecifically  heavier  than  the  warm 
fluids  circulating  in  the  veftels  of  a  living  animal,  but 
by  how  great  an  odds  is  not  eafy  to  be  determined. 

31.  Some  eftimate  the  heat  and  denfity  of  the  liv¬ 
ing  blood  upon  its  firft  emiffion  :  In  which  cafe,  in 
its  exit,  and  while  you  colled:  a  fufficient  quantity  to 
make  your  experiment,  it  has  loft  confiderably  both 
of  its  heat  and  natural  expanfion. 

32.  One  would  be  ready  to  judge  of  the  expanfion 
of  blood  from  what  we  find  it  in  water.  Now  Dr. 
Halley  (a)  found  water  reafonably  cold  but  not  freez¬ 
ing,  to  be  expanded  ^  part  by  boiling  ;  that  is,  as 
I  judge,  from  12  degrees  to  34!  in  a  thermometer 
conftrudted  in  Sir  Ifaac  Newton’s  way  :  The  fame  dif¬ 
ference  was  afligned  by  LeeuwenhoeckfbJ.  Whence 
water  in  a  temperate  degree  of  heat,  about  four  de¬ 
grees,  fhould  be  expanded  TXT  part,  by  the  heat  of 
1 2  degrees,  T8Q-  •,  to  which  I  find  the  thermometer 
rifes  by  the  blood  of  thofe  living  animals  whofe  vital 
operations  come  neareft  to  the  human,  not  14  degrees 
and  7%,  as  Sir  Ifaac  Newton  (c)  and  Mr.  Hales  (&) 
by  fome  miftake  reckoned  it.  But  by  repeating  fome 
experiments  of  this  nature,  I  could  not  perceive  the 
expanfion  to  be  near  fo  great,  as  is  deduced  from 
Halley’s  and  Leeuwenhoeck’s  experiments.  Perhaps 
in  their  boiling  water  there  were  fome  air-bubbles. 

33.  This  makes  me  fufpebl  likewife  fome  miftake 
in  Tabor’s  experiment  (e),  by  which  he  determined 
the  cold  ferum,  when  brought  to  the  temperature  of 
living  blood  to  be  expanded  part. 

34.  Weighing  carefully  a  certain  quantity  of  human, 
blood,  drawn  from  a  man  in  health  in  the  morning* 

(a)  Phil.  Tranf.  197.  Abr.  ii.  p.  34. 

(b)  Arcan.  Nat.  det.  ep.  68.  p.  214. 

(^)  Phil.  Tranf.  270.  Abr.  iv.  2.  p.  2, 

(d)  Veg.  Stat.  i.  Exp.  20.  p.  59.  : 

(ej  Exerc.  med.  i.  i.  §.  7.  p.  63.  > 

and 
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and  flowing  diredtly  into  a  phial  which  was  immerfed 
in  water,  which  rai fed  the  liquor  in  the  thermometer 
to  12,  8  degres  ;  and  then  letting  it  cool  in  a  temperate 
air,  about  four  degrees,  I  found  it  condenfed  t4t 
part.  So  that  the  denfity  of  the  blood  in  living  ani¬ 
mals  is  to  its  denfity  when  reduced  to  the  coldnefs  of 
temperate  air  as  134  to  135  or  992 f  to  1000.  Water 
and  urine  tried  the  fame  way  fuffered  very  near  the 
fame  degrees  of  rarefaction  and  condenfation.  Hog’s 
blood  feemed  to  undergo  fome  greater  change,  but  no 
greater  than  what  might  flow  from  a  greater  quantity 
of  oily  particles  in  its  compofition. 

35.  There  is  one  confideration  too  often  neglecfled 
The  veffels  in  which  our  areometrical  experiments  are 
performed,  fuffer  likewife  a  dilatation  by  the  appli¬ 
cation  of  heat,  though  in  a  much  lefs  degree  than  the 
contained  fluids.  It  is  the  excefs  of  the  expanfion  of 
thefe  above  the  dilatation  of  the^containing  veffels  that 
is  commonly  recorded  in  obfervations  of  this  kind  : 
But  they  mull  both  be  taken  in  to  determine  the  real 
changes  the  fluids  undergo  in  the  different  dates  of 
heat  and  cold.  Glafs  may  be  lengthened  by  the  heat 
of  the  human  body  about  Tio  cr  part  of  its  dimenfions  * 
fo  that  a  thin  glafs  phial  fhall  be  enlarged  in  its  con¬ 
tents  about  v5-o  part.  Whence  the  real  denfity  of 
cold  blood  to  its  denfity  wrhen  circulating  in  a  live 
animal  comes  out  in  a  compound  ratio  of  135  to  134, 
and  400  to  399.  And  fo  we  may  conclude  the  real 
denfities  of  water  and  blood  to  be  in  thefe  proportions, 


Water  in  a  temperate  degree  of  heat  -  1000 

Freezing  -  -  1003 

Of  the  heat  of  the  blood  in  the  human  body  990 

Blood  of  the  heat  of  temperate  air  -  1056 

In  it’s  natural  living  date  -  1045-J 


36.  Hence  we  fhall  be  able  to  determine  the  weight 
of  a  given  bulk  of  blood,  which  is  not  fo  accurately 
done  hitherto  as  it  deferves :  This  being  of  fingular 
ufe  in  our  enquiries  concerning  the  velocities,  mo¬ 
ments,  &c.  of  the  circulating  liquors,  and  the  forces 
of  the  heart  and  other  organs  in  the  animal  machine. 

From 
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From  accurate  experiments  we  conclude  a  cubic  inch 
of  rain-water  to  weigh  2534  grains.  Whence  a  cubic 
inch  of  warm  blood  will  be  equal  to  264-J  grains,  and 
an  ounce  of  blood  will  be  1,813  inches.  An  aver- 
dupois  ounce  is  found  to  Weigh  437  a  grains,  and  there¬ 
fore  is  in  water  equal  to  1,727  inches  ;  and  1,6526 
inches  of  warm  blood. 

Seeing  a  cube  is  to  its  infcribed  fphere  as  1  to 
o,  52 36,  a  globe  of  water  of  an  inch  diameter  muft 
weigh  1324  grains  and  a  fphere  of  blood  of  the 
fame  fize,  1384-  grains. 

X.  "The  denfilics  of  the  globules  of  different  orders . 

37.  We  formerly  found  ( a )  the  denfity  of  cold 
blood  to  be  1056.  Jurin  concludes  (b)  the  fpecific' 
weight  of  ferum  to  be  only  1 030 ;  Tabor’s  obfervation(r) 
makes  it  1031  ;  and  I  found  it  nearly  the  fame.  So 
that  when  compared  to  limpid  rain-water,  it  may  fafe- 
ly  enough  be  reckoned  1032,  which  is  then  ~T  part 
lighter  than  blood.  The  ferum  therefore  when  re¬ 
duced  to  the  heat  of  live  blood  fhould  be  1032  x 
y9A-=  10214. 

38.  Since  the  cnffamentum  is  about  one  half  of  the 
whole  mafs  ( d ),  it,  when  taken  by  itfelf,  mud  as  far 
exceed  in  denlity  the  common  mafs  as  this  does  the 
ferum  ;  and  confequently  fhould  be  1080,  to  which 
computation  experience  comes  very  near.  For  at  a 
medium  of  feveral  trials  Dr.  Jurin  found  it  (e)  1084. 
The  very  different  confidence  of  the  crafTamentum  of 
the  blood  of  different  perfons  will  not  allow  us  to  ex- 
peed  a  great  uniformity  in  fuch  experiments  *,  however 
I  found  it  generally  fomethiog  above  1080.  Per*' 
haps  the  handling  of  it  might  have  fqueezed  out  fe¬ 
veral  of  the  thinner  and  lighter  particles  of  the  inter- 
fperfed  ferum;  fo  that  we  found  it  fpecifically  heavier 
than  naturally  it  fhould  have  been.) 

(a)  §.  29.  (b)  Phi!.  Tranf.  361.  Abr.  v.  t.  p.  323. 

(c)  Exerc.  med.  i.  i.  §.  7.  (d)  §.  26.  (e)  Phil.  Tranf. 

ibid.  p.  32*7. 
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39.  About  two  thirds  of  this  craffamentum  are  taken 
up  by  red  globules,  the  other  third  by  ferum  faj, 
from  whence  the  denfity  of  thefe  globules  is  found 
1 104.  It  comes  out  the  fame  from  our  former  deter¬ 
minations  of  the  denfity  of  ferum  as  1032  fbj,  and 
that  of  blood  as  1056  fcj,  and  the  red  globules  being 
4  of  the  entire  mafs  of  blood  (d).  It  is  true  Jurin 
( t)  reckoned  the  fpecific  gravity  of  the  blood  globules 
to  be  1126,  but  he  fuppofed  the  quantity  of  thefe 
globules  to  be  only  4  of  the  whole  mafs  ;  whereas 
the  former  reafons  obliged  us  to  reckon  them  a  third 
thereof.  So  then  the  true  denfity  of  a  red  globule 
circulating  in  the  blood  of  a  living  man  is  1104  x 

■reV  —  109  3- 

40.  And  thus  we  have  found  that  the  red  glo¬ 

bules  are  the  heavieft  parts  of  the  blood,  and  that  they 
as  well  as  the  grofler  ferum,  by  being  broken  down 
into  fmaller  globules,  lofe  fomething  of  their  fpecific 
weight.  So  that  it  is  very  obvious  to  infer,  that  as 
the  globules  of  the  firft  order  are  the  denfefi:  as  well 
as  the  biggefb  particles  of  the  blood,  fo  thefe  of  the 
fecond  order  come  nearefi:  to  them  in  each  of  thefe 
properties.  Thefe  of  the  third  order  as  they  are 
fmaller,  fo  are  they  fpecifically  lighter  than  the  preced¬ 
ing,  but  bigger  and  heavier  than  the  globules  of  the 
fourth  and  fubfequent  orders,  and  fo  on :  So  that  we 
are  to  conceive  the  mafs  of  blood  as  made  up  of  a 
congeries  of  fpherules  differing  in  denfity  as  well  as 
magnitude.  v 

41.  We  have  been  able  to  determine  the  real  den- 
fity  of  the  red  globules ;  but  how  fhall  we  arrive  at 
any  knowledge  of  the  globules  of  the  inferior  orders? 
We  have  the  denfity  of  the  mafs  of  blood  1045  ffj, 
of  the  red  globules  1093,  and  of  the  ferum  1022  ; 
and  from  thefe  three  data  we  fhall  neceffarily  have  a 
very  regular  and  confident  feries,  if  we  reckon  the  dif¬ 
ferences  of  denfity  between  any  order  and  its  fubfe- 


(a)  §.  27.  (b)  §.  37.  (c)  §.  29.  (d)  27. 

(e)  Phil.  Tranf.  ibid.  p.  326,327.  (f)  §.  35. 
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quent  one  to  be  a  third  part  greater  than  the  dif¬ 
ference  between  that  fubfequent  one  and  what  imme¬ 
diately  fucceeds  it.  Thus  if  0,  y  &cc.  be  the  den* 
fities  of  the  orders  A,  B,  C,  D,  &c.  Then  a— ,3 
will  be  equal  to  0 — y9  and  0 — y  x  %  equal  to  y — 
and  fo  on  ;  thefe  differences  of  denfities  decreafing  in 
a  geometrical  proportion  *  fo  that  at  length  the  very 
minute  globules  of  the  inferior  orders  come  all  to  be 
nearly  of  the  fame  fpecific  weight ;  by  this  rule  the 
fpecific  weights  of  the  feveral  orders  of  globules,  are 
in  the  following  proportions. 

The  mafs  of  warm  blood  or  the  globules') 
of  the  firfi:  and  all  the  fubfequent  orders,  j  10 ^ 


Globules  of  the  firft  order,  -  I093 

The  ferum,  or  globules  of  the  fecond,  and  ? 

all  the  fubfequent  orders,  •  — —  3 

Globules  of  the  fecond  order,  ——  1053 

Globules  of  the  third  and  fubfequent  orders,  1006 

Globules  of  the  third  order,  — - -  1027 

Globules  of  the  fourth  and  fubfequent  orders,  995 

Globules  of  the  fourth  order,  - -  1009 

Globules  of  the  fifth  and  fubfequent  orders,  *  988 

Globules  of  the  fifth  order,  - -  998 

Globules  of  the  fixth  and  fubfequent  orders,  984 

Globules  of  the  fixth  order  — -  990 

Globules  of  the  feventh  and  fubfequent  orders,  9  80 

Globules  of  the  feventh  order,  - — —  985 

Globules  of  the  eighth  and  fubfequent  orders,  978 

Globules  of  the  eighth  order,  - 981 

Globules  of  the  ninth  and  fubfequent  orders,  977 

Globules  of  the  ninth  order,  -  979 

Globules  of  the  tenth,  and  fubfequent  orders,  976 
Globules  of  the  tenth  order,  -  977 


42.  We  are  not  to  wonder  that  the  globules  of  the 
feventh,  and  all  the  lower  orders,  are  fpecifically 
lighter  than  water  of  the  fame  degree  of  heat  ;  they 
take  up  only  the  eleventh  part  of  the  mafs  of  blood  (aj* 
And  the  liquors  of  our  bodies  are  all  itored  with  light 
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oily  particles,  and  that  in  greater  abundance  than 
either  with  fait  or  earth  (a) ;  which  therefore  are  ca¬ 
pable  to  render  the  parts  of  the  blood  lighter  than 
water,  were  it  not  that  the  vis  vitae,  conftantly  ope¬ 
rating  in  the  animal  machine,  the  fanguineous  elements 
are  wrought  up  and  compacted  together  in  fuch  a 
way  as  to  render  all  the  larger  ftzed  globules  much 
denfer,  and  the  whole  mafs  confiderably  heavier  than 
water. 

XI.  *Ihe  diameters ,  magnitudes ,  weights ,  &c.  of  the 

globules  of  the  blood. 

43.  From  the  conftrudtion  of  the  blood  formerly 
defcribed  fbj,  it  is  plain  that  the  quantity  of  matter 
of  the  globules  of  any  order  is  fix  times  the  quantity  of 
matter  of  the  globules  of  the  next  fucceeding  order  ; 
and  the  fame  ratio  would  hold  of  their  bulk  or  fize, 
if  they  were  all  of  the  fame  denfity.  Rut  by  their 
variety  in  this  refpecft,  their  bulks  do  not  exa&ly 
follow  this  proportion  •,  for  thefe  are  dire<5tly  as  their 
quantities  of  matter,  and  inverfely  as  their  refpecftive 
fpecifick  weights.  And  their  diameters  are  as  the 
cube  roots  of  thefe  magnitudes.  Thus  the  magnitude 
of  a  red  globule,  is  to  that  of  a  globule  of  the  fecond 
order  in  a  compound  ratio  of  1  to  ~  direcftly,  and  1093 
to  1053  reciprocally;  that  is,  as  1  to  T,~T.  And  their 
diameters  as  1  to  T,*~ ^-T5  and  fo  on  of  all  the  reft  as  in 
the  following  table.  .  , 


(a)  §.  24.  (b)  §.  9,  &c. 
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The  orders.Quantities  of 

Magnitudes 

Diameters  of 

of  glo- 

matter  of  the 

of  the  glo- 

the  globules. 

bules. 

globules. 

bules. 

I 

I 

I 

I 

2 

I 

I 

I 

6 

5,78 

>’795 

3 

1 

I 

I 

36 

33^3 

3>234 

4 

1 

1 

I 

216 

I99A 

5,842 

5 

1 

1 

I 

1 2  q6 

1 182 

1  °>57 

6 

1 

1 

1 

7776 

7° +3 

■9’  17 

7 

1 

I 

I 

46656 

42033 

34,77 

8 

1 

I 

I 

279936 

251249 

63, 1 

9 

1 

I 

I 

1679616 

I 5O44OO 

JI3 

10 

1 

I 

1 

10077696 

9OOOOOO 

208 

44.  Thcfe  are  the  proportions  the  feveral  orders  of 
globules  bear  to  one  another  :  But  it  will  be  required 
to  determine,  if  poflible,  their  real  dimenhons  com¬ 
pared  to  fome  known  magnitude. 

45.  Mr.  Leeuwenhoeck  reckoned  (a)  the  diameter 
of  a  red  globule  of  the  firft  order  to  be  the  T4o  part 
of  the  diameter  of  a  large  grain  of  fand,  and  confe- 

quently  tthtJ-b-o ^  Part  *ts  But  ^is  ]S  f°me" 

what  too  vague  j  he  not  having  determined  the  real 
d  iameter  of  fuch  a  grain  of  fand  :  however,  we  may 
prefume  he  meant  by  it  a  grain  of  fand  of  the  larger 

(a)  Anat.  &  contempl.  p.  35,  &  paflim  alibi. 
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fort,  the  thicknefs  whereof  he  judged  to  be  about  ^V 
part  of  ail  inch  (a) ;  and  confequently  an  inch  fliould 
be  3000  times  broader  than  the  diameter  of  a  red 
globule.  Tabor  (b)  computed  it  part  of  an 

inch.  But  his  method  is  not  capable  of  the  deflred 
exadlnefs.  Jurin  and  Leeuwenhoeck  both  found  the 
apparent  diameter  of  a  red  globule  to  be  part  of 
an  inch  (c).  If  this  globule  be  fuppofed  circulating  in 
our  body,  and  heated  to  the  ordinary  degree  of  liv¬ 
ing  blood,  then  its  diameter  will  be  enlarged  ;  to  wit, 

in  the  ratio  of  ico  to  z\f  99  (d),  which  is  nearly 
in  the  ratio  of  300  to  299.  Whence  the  true  dia* 
meter  of  a  red  globule  in  its  natural  flate  comes  out 

-r-bro  *  or  T?iT5T  Part  °f  an  inch.  In  the  fame 
manner  the  diameter  of  a  globule  of  the  fecond  order 
is  equal  to  tsttt’t  *  tjyvt,  or  part  of  an  inch  • 

And  fo  on  thro9  the  other  orders,  as  in  the  following 

table. 


Orders  of 

Diameters  of  thel  Orders  of 

Diameters  of  the 

globules. 

globules  in  parts 
of  an  inch. 

globules. 

globules  in  parts 
of  an  inch. 

I 

I 

6 

I 

1 9  3  3  >  5 

37065 

2 

1 

7 

I 

3470,6 

67228 

0 

3 

1 

8 

I 

6253 

122000 

4 

I 

0 

I 

11295 

y 

218500 

5 

I 

IO 

I 

■  2Q43  7 

402 170 

46.  Sir  Ifaac  Newton(eJ  has  determined  the  thick¬ 
nefs  ot  a  particle  ot  water  reflecting  fcarlet  of  the  fe- 
cond  order  of  colours  to  be  1 parts,  or 

(a)  An.it.  &  con  tern  pi.  p.  39.  (b)  Exerc.  med.  i.  1.  §.  3 

(c)  Ehil,  Irani.  37 7.  p.  341 .  (d)  §  35.  (e)  Opticks  ii.  2.  p.  206. 
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part  of  an  inch,  which  almoft  coincides  with  Trisv 
part  of  an  inch,  the  diameter  of  the  globules  of  the 
blood  of  the  feventh  order. 

47.  From  hence  it  is  eafy  to  determine  the  real 
magnitudes  of  the  globules  of  each  of  thefe  orders. 
The  bignefs  of  a  globule  of  the  firft  order,  is  to  a 
fphere  of  an  inch  diameter  in  the  triplicate  ratio  of  1 
to  1933  i,  which  is  as  1  to  7228240000. 

48.  A  fphere  of  water  of  an  inch  diameter,  weighs 

132 f  grains  ;  and  therefore  a  fphere  of  matter  of  the 
lame  denfity  with  the  red  globules  of  blood  fhould 
weigh  gr.  132  f  x  FoM-  —  gr.  144,986,  confequently 
a  grain  Ihould  be  able  to  counterpoife  or 

49854600  that  is  near  fifty  millions  of  fanguineous  glo¬ 
bules  of  the  firft  order.  What  a  prodigious  minute- 
nefs  does  this  feem  to  be !  And  yet  thefe  are  the  big- 
geft  particles  which  naturally  exift  in  the  circulating 
fluids  of  the  human  body,  and  immenfely  bigger  than 
the  lefler  fized  globules  ;  and  all  of  them  are  again  to 
be  conceived  as  made  upftill  of  minuter  particles,  and 
elements  of  different  kinds. 


An  ejfay  on  the  nutrition  of  the  foetus  in  ute - 
'TOy  by  Mr.  Joseph  Gibson,  Surgeon  at  Leith , 
Member  of  the  Society  of  Chirurgeon- Apothe¬ 
caries  of  Edinburgh ,  and  City  " Frofefor  of 
Midwifery .  Vol.  I.  art.  13. 

THE  way  by  which  the  fcetus'is  maintained,  is 
ftill  matter  of  difpute,  although  it  has  been 
long  debated  by  philofophers  and  phyficians.  In  order 
to  clear  up  this  intricate  fubjed,  I  fhall,  firft,  range 
and  ftate  the  different  opinions  of  authors,  together 
with  the  grounds  and  arguments  which  fupport  them  ; 
and  by  the  way  hint  alfo  at  thofe  which  oppofe  them. 
Secondly,  I  fhall  explain  that  opinion  which  appears 
to  me  to  be  moft  confiftent  with  truth,  and  endea¬ 
vour  to  confirm  it  by  evident  fads,  rational  confe¬ 
rences,  and  natural  analogy. 
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The  firft  opinion  is,  That  the  foetus  receives  all  its 
nourifhment  by  the  mouth.  This  was  an  early  no¬ 
tion  (a),  but  fupported  by  an  imaginary  hypothecs. 
That  in  the  uterus  there  are  little  dugs,  to  which  the 
embryo  applies  its  mouth,  and  from  thence  fucks  its 
aliment,  and  that  therefore  fo  foon  as  it  is  born,  it 
draws  its  nourifhment  in  the  fame  manner  from  the 
bread.  Some  of  the  moderns  have  added  much  dronger 
reafons  to  prove,  that  the  foetus  receives  its  nourifh¬ 
ment  by  the  mouth.  Thefe  are  reducible  either  to  a 
denial  of  any  communication  of  the  blood-vefTels  of 
the  mother  and  infant,  or  to  an  abfolute  undtnefs  of 
the  mother’s  blood  for  that  purpofe. 

The  denial  of  a  communication  betwixt  the 
blood- vefTels  of  the  mother  and  infant,  depends  on 
this,  That  there  follows  no  blood  upon  the  divifion 
or  feparation  of  the  umbiiic  vefTels  from  the  cotyle¬ 
dons  of  brutes.  But  this  is  an  inference  too  hadily 
and  inconfequentially  drawn,  from  a  true  obferva- 
tion  :  for  the  brute  cotyledons  differ  from  the  human 
placenta,  and  upon  the  extraction  of  the  umbilick 
vefTels  from  them,'  the  fockets  in  which  they  were 
lodged  indantly  purfe  up  by  their  proper  eladicity, 
and  i'o  prevent  the  lead  drop  of  blood  iffuing  :  Where¬ 
as  the  uterine  arteries  of  women  having  the  umbiiic 
veins  of  their  proper  foetus  implanted,  without  any 
intervening  medium,  do  condantly  pour  out  blood 
upoq  the  feparation  of  the  placenta  from  the  uterus, 
which  is  always  in  proportion  to  the  eladicity  of  the 
uterine  vefTels,  or  the  contraction  of  the  womb. 

Mr.  JufTieu  maintains  the  nutrition  of  the  foetus  by 
the  mouth,  from  the  confideration  of  the  undtnefs  of 
the  maternal  blood  for  its  fupport,  aderting  that  there 
exid  in  it  many  dery  and  but  few  alimentary  par¬ 
ticles  •,  and  that  its  motion  being  too  rapid  would 
rather  beat  into  diforder  the  weak  and  tender  parts  of 
the  embryo,  than  gradually  extend  and  encreafe  it. 
The  fird  two  of  thefe  arguments  are  trifling  and  pre- 

/ 

(a)  Inarch,  d?  Placitis  J^ilofophoriijn.  lib.  5.  cap.  16. 

carious  $ 
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carious ;  nor  does  there  appear  to  be  much  in  the  third ; 
however,  I  fhall  have  occafion  in  the  fequel  of  this 
eh ay  to  obviate  its  force. 

The  fecond  way  whereby  the  foetus  was  fuppofed 
to  be  nourifhed,  was  by  the  umbilic  vefTels,  and  thefe 
only.  The  Stoic  Philofophers  (a)  taught  this  dodtrine, 
and  Hippocrates,  Ariftotle  and  Galen  all'o  allowed 
that  the  foetus  received  part  of  its  nourifhment  this 
way,  and  therefore  Andreas  Laurentius  (b),  to  whom 
foon  afterwards  Fabricius  ab  Aquapendente  (c)  aflented, 
is  the  firffc  among  the  medical  tribe  who  adopted  this 
opinion  :  But  indeed  many  amongft  the  moderns  have 
defended  this  argument,  among  whom  Dr.  Bellinger 
has  treated  profefiedly  of  it  (d).  This  gentleman 
takes  for  granted,  the  communication  betwixt  the 
mother  and  foetus  by  the  umbilic  vefTels,  and  then 
endeavours  to  prove  by  negative  arguments,  that  the 
mouth  is  not  concerned  in  nourifhing  the  foetus, 
and  the  liquor  of  the  amnios  is  unfit  for  nourifiiment, 
and  thence  infers,  that  the  foetus  muft  receive  all  its 
nourifhment  by  the  umbilical  vefTels.  I  fhall  confider 
his  arguments  as  they  lie  in  order,  of  which  this  is  the 
firft  and  principal  one.  That  fince  monfters  have 
been  brought  forth  perfectly  formed,  their  want  of 
mouths,  or,  in  Tome,  of  heads,  excepted,  the  foetus 
cannot  therefore  in  a  natural  way  be  imagined  to  have 
its  nourifhment  communicated  to  it  by  the  mouth. 
This  argument  depends  upon  a  very  uncertain  and 
precarious  fuppofition,  namely,  that  the  want  of  any 
part  in  an  otherwife  well  grown  monftrous  fcetus, 
proves  it  to  be  ufelefs  in  a  natural  ftate.  Befides, 
where  monfters  have  been  brought  forth,  or  at  leaft 
having  their  mouths  fhut,  this  defedl  is  often,  if  not 
always,  found  to  be  fupplied  by  fome  other  contri¬ 
vance. 

To  prove  this  pofition,  I  fhall  mention  two  exam¬ 
ples,  the  firft  of  thefe  being  recited  by  Dr.  Gibfon,  in 

(a)  Plutarch  de  placit.  philos.  1.  5.  c.  16.  (b)  Lib.  8.  cap.  6. 

(cj  Lib.  de  format,  feet.  cap.  8.  (d)  De  feet,  nutnt. 
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his  anatomy  of  human  bodies  (aj  at  fome  length, 

I  mu  ft  refer  to  the  paftage,  and  only  tranfcribe  his 
comment  upon  the  difte&ion.  This  (fays  he)  is  a 
plain  confirmation  of  the  foetus  being  nourifhed  by  the 
mouth ;  for  the  gula  being  impervious,  nature  had 
formed  a  hole  in  the  wind-pipe,  and  below  in  the ' 
gullet,  for  the  liquor  contained  in  the  amnios  to 
pafs  into  the  ftomach,  which  it  might  eafily  do  without 
prejudice,  or  any  fear  of  choaking  the  child  in  the 
womb,  while  it  breathed  not  *  but  when  it  was  born 
and  came  to  breath,  there  could  be  no  longer  any 
paftage  this  way,  and  fo  the  infant  was  neceftarily 
famifhed.  And  agreeable  to  this,  Vander  Wiel  (b) 
afiures  us,  that  at  the  Hague  he  faw  a  monftrous 
lamb,  who  having  no  mouth,  had  its  nourifhment, 
during  its  ftay  in  the  womb,  conveyed  to  it  by  an 
aperture  in  the  lower  part  of  the  neck.  But  further, 
when  this  deviation  from  nature  happens,  and  is  not 
fupplied  in  the  manner  I  have  hinted,  the  ftomach  is 
found  empty,  and  there  are  few  or  no  excrements  in 
the  guts  (c).  In  fine,  as  the  examples  of  fuch  mon- 
fters  are  rare,  neither  extraordinary  well  vouched, 
nor  often  -accurately  examined,  the  arguments  drawn 
from  thence  againft  the  nutrition  of  the  foetus  by 
the  mouth,  can  never  be  exclufive,  and  are  fuffi- 
ciently  obviated  by  what  I  have  already  advanced. 

The  Do£lor’s  fecond  argument  is,  That  the  lips 
of  all  animals,  even  when  naturally  formed,  are  fo 
clofely  (hut  before  their  birth,  that  it  is  as  difficult  to 
open  them  as  their  eyes  or  noftrils ;  wherefore  the 
foetus  can  receive  no  part  of  its  nourifhment  by  the 
mouth.  But  this  is  an  aftertion  againft  experience  *,  for 
almoft  all  foetufes  when  inclofed  in  the  membranes,  and 
fwimming  in  the  liquor  of  the  arnnas,  have  their  mouths 
more  or  lefs  open, and  frequently  their  tongues  hang  out. 

The  learned  gentleman’s  third  argument  is,  that 
tho’  the  mouth  of  the  foetus  in  utero  was  open,  and 
allowed  to  he  capable  of  receiving  nourifhment  by  it, 

(a)  L.  i  c.  33.  (b)  Vol.  2.  Obfervat.  32.  (c)  Regner, 

Gxaaf,  de  Mulier.  organ,  gener, ' infer v,  c:;p.  15, 
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yet  the  liquor  of  the  amnas,  in  which  it  fwims,  is  not 
properfood  for  its  fupport *,  and  this  he  takes  to  be  fuffi- 
ciently  eftablilhed  from  the  following  hiftory :  A  cer¬ 
tain  woman,  for  fome  confiderable  part  of  her  preg¬ 
nancy,  had  laboured  under  a  virulent  gonorrhoea ; 
but  by  proper  applications  was  cured  tho5  fnot  long 
before  her  time  was  up)  the  phyftcian  who  attended 
being  curious  to  know  the  circumftances  of  her  deli¬ 
very,  was  informed  by  the  midwife  and  feveral  other 
women  then  prefent,  that  when  the  waters  broke, 
there  was  a  ftench  fo  offenfive,  that  fome  could  fcarce 
endure  the  room  *  and  the  midwife  allured  him  upon 
the  queftion,  that  it  was  from  the  waters  that  ill  fmell 
arofe  ;  notwithftanding  this,  the  child,  which  is  a 
girl,  and  is  ftill  living,  was  born  well  and  healthy, 
but  the  membranes  of  the  fecundine  were  very  ten¬ 
der,  and  almoft  rotten  :  How  can  it  then  be  ima¬ 
gined,  adds  he,  that  this  child  could  live  upon  fuch 
waters  for  its  food  ?  or  how  was  it  poffible,  if  it  had 
received  any  of  them  into  its  ftomach,  that  they  fhould 
not  contaminate  the  tender  vifcera,  fo  as  to  have  de- 
ftroyed  the  foetus?  But  this  hiftory  rather  fupports 
the  very  contrary  do&rine ;  for  the  foetus  was  in 
greater  hazard  of  being  contaminated  by  having  fuch 
nouriftiment  fent  immediately  into  the  blood  by  the 
umbilic  veffels,  than  if  it  had  received  it  by  the  mouth, 
for  hereby  its  vitiated  qualities  might  poftibly  have 
been  altered.  Hence  Pitcairn  (a)  affirms,  that  many 
acid  fubftances,  when  taken  into  the  ftomach,  foon 
turn  alcalious  *,  and  naturalifts  unanimoufly  agree, 
that  there  are  many  poifons,  fuch  as  that  of  afps, 
vipers,  &c.  which  are  innocent  when  taken  by  the 
mouth,  but  fatal  when  immediately  mixed  with  the 
blood  (b) 

(a)  DiiTert.  de  opera  quam  praeftant  corpora  acida  vel  alkali,  in 
curat,  morborum. 

(b)  Noxia  ferpentum  eftadmixto  fanguine  peftis, 

Morfo  virus  habent,  &  fatum  dente  minantur, 

Pocula  mortecarent  — .... - -  .  - - — 

Lucan.  Pharfal.  lib.  ix. 

Non  guftu  fed  in  vulnere  nocet.  Celf.  lib.  v,  cap.  27,  See  alfo 
Galen,  de  Tempera,  lib,  iii,  cap.  z. 
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It  mud  indeed  be  owned,  that  many  poifons  prove 
deadly,  when  taken  by  the  mouth,  yet  experience 
fhews  that  they  have  more  certain  and  fudden  effeds 
when  immediately  mixed  with  the  blood.  But  in 
this  argument,  what  is  innocent  when  mixed  with  the 
blood,  is  jfuppofed  when  fatal  taken  by  the  mouth,  or 
elfe  that  the  placenta  feparates  the  harmlefs  and  ufeful 
from  the  hurtful,  and  fends  the  one  to  the  amnios, 
and  the  other  to  the  foetus. 

The  lalt  argument  is  drawn  from  the  analogy  be¬ 
twixt  the  white  of  an  egg,  and  the  liquor  in  the  am¬ 
nios.  But  as  what  he  advances  on  this  head  ftands 
in  oppofition  to  the  difeoveries  of  Malpighius  and 
Bellini,  I  fhal!  make  afhort  parallel  between  them. 

Bellinger  maintains  (a)  that  the  ventricle  is  always 
infeparably  united  to  the  yolk,  but  never  adheres  to 
the  white,  nor  has  any  paflages  to  it  that  are  vifible 
by  a  microfcope  ;  and  thence  concludes  that  the  chick 
receives  all  its  nourifhment  from  the  yolk ;  and  there¬ 
fore  infers  that  the  liquor  in  the  amnios  in  vivipa¬ 
rous  (which  is  analogous  to  the  white  of  the  egg  in 
oviparous)  creatures,  can  be  of  no  ufe  in  the  nutri¬ 
tion  of  their  feetufes. 

But  Bellini  (b)  afierts,  that  a  few  hours  after  incu¬ 
bation,  the  tread  leaves  the  yolk  and  afeends  to  the 
air-bladder,  where  it  remains  till  the  exclufion  of  the 
chick.  Malpighius  (c)  and  Bellini  demonftrate  that 
the  yolk  communicates  but  little  to  the  chick,  till 
within  a  few  hours  before  it  is  hatch’d,  when  it  is 
drawn  in  wholly  by  the  inteftinal  dud:  of  Steno,  or 
rather  of  Needham  (d),  and  by  it  is  conveyed  to  the 
Jiium,  to  be  voided  after  its  exclufion  •,  and  therefore 
both  affirm  that  the  chick  is  nourifhed  moftly  by  the 
white  which  is  coliiquated  and  forced  into  its  bill  by 
the  air- bladder. 

(a)  p.  49.  (b)  De  mot.  cord.  prop.  ix.  (c)  De  form, 

pul!.  &  de  ovo  incub.  (d)  De  for.  feet.  c.  4.  Plutarch,  loco 

£nlea  citato, 

;  •  In 


/ 


end  OBSERVATIONS.  285 

In  the  next  place,  I  fhall  take  notice  of  a  third  way, 
whereby  Alcmaeon  of  Crotona  fa)  fuppofed  the  feetus 
to  be  nourifhed,  and  that  was  by  drawing  to  itfelf  as 
a  fpunge  nourifhment  on  all  Tides  of  its  body  :  Beyond 
all  doubt  the  parts  and  membranes  of  animals  have 
an  abforbing  quality  :  Wherefore  the  foetus,  by  tak¬ 
ing  up  fome  portion  of  the  liquor  in  the  amnios,  may 
in  part  be  nourifhed  by  the  furface  of  the  body,  dur¬ 
ing  the  fird  three  months •,  but  after  this  period  thefe 
inlets  are  in  a  great  meafure,  if  not  altogether,  ob- 
ftru&ed  and  covered  over  with  a  tough  whitifh  mat¬ 
ter. 

But  I  haften  to  a  more  probable  opinion,  that  the 
feetus  is  nourifhed  as  well  by  the  mouth  as  by  the 
umbilic  vefTels.  This  notion  is  as  old  as  Hippocra¬ 
tes,  who  teaches  (b)  that  nourifhment  is  carried  by 
the  navel  *,  and  elfewhere  (c)  he  maintains,  that 
the  child  in  the  womb,  with  its  lips  comprefs’d  toge¬ 
ther,  attracts  nourifhment,  &c.  which  lad  he  enfor¬ 
ces  with  two  very  mafterly  arguments  ;  namely,  that 
unlefs  the  feetus  had  fucked  in  utero,  it  neither  could 
depofite  excrement,  nor  know  how  to  fuck,  fo  foon 
as  it  is  born.  This  doctrine  fubfifted  from  his  time 
to  that  of  Laurentius  (d)  and  Fabricius  ab  Aquapen- 
dente  (e),  who  brought  it  into  diferedit,  under  which 
it  continued  till  it  was  revived  and  well  fupported  by 
Harvey  (f),  who  maintained  that  the  foetus  was  nou¬ 
rifhed  both  by  the  umbilic  vefTels  and  by  the  mouth,  with 
this  variation,  that  Harvey  fubdituted  an  albugineous 
aliment  in  place  of  Hippocrates’s  mendrual  blood. 
Into  which  difference,  as  I  am  not  now  to  enquire,  I 
fhall  proceed  to  edablidi  this  opinion  in  the  bed  man¬ 
ner  I  can :  To  do  this  more  accurately,  it  may  be 
proper  to  confider  the  embryo’s  gradual  growth. 

The  impregnated  ovum  being  diut  up  in  the  ute¬ 
rus,  fluctuates  in  the  humidities  which  diftill  from  the 
Uterine  vefTels,  part  of  which  penetrating  the  coats  of 
the  ovum,  and  pafling  by  the  pores  of  the  fkin  into 

(1)  De  aliment.  §.  7.  (b)  Decarnibusy  8.  (c)  Cap.  27., 

(d)  Lib.  8.  c.  6.  (ej  Dcfor.  icet.  cap.  8.  (f)  Exticitat.  57. 
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the  homuncio  ( as  Alcmaeon  taught )  muft  enlarge 
both,  fo  that  their  bulk  will  fill  the  matrix,  and  then 
the  beginnings  of  the  veins  in  the  placenta  will  be 
implanted  into  the  extremities  of  the  uterine  arteries, 
through  which,  part  of  that  lymph  which  before  fell 
into  the  cavity  of  the  uterus  will  now  be  carried  to 
the  embryo  by  the  beginnings  of  the  umbilic  vein, 
and  what  is  more  than  neceffary  is  returned  by  the 
arteries  to  the  mother  *,  thus  for  fome  time  there  is  a 
circulation  of  lymph  until  the  umbilic  veins  are  fo 
much  enlarged,  that  they  are  capable  of  receiving  red 
blood  from  the  extremities  of  the  dilated  uterine  ar¬ 
teries  :  But  when  this  does  fall  out,  whether  about 
the  end  of  the  third  month,  when  abortions  moft  fre¬ 
quently  happen,  is  difficult  to  determine. 

This  circulation  of  the  lymph,  and  afterwards  of 
the  blood  from  the  mother,  to  the  tender  embryo  is 
exceeding  languid,  being  but  gently  forced  along  the 
contorted  branches  of  the  Capillary  arteries  of  the 
uterus,  and  {lowly  propelled  through  the  great  length 
of  the  umbilic  vein  by  no  other  force  than  that  of  the 
fubfequent  blood.  By  which  admirable  mechanifm 
the  parts  of  the  weak  and  tender  embryo  are  pre- 
ferved  from  being  injured  by -the  rapid  motion  of  the 
blood  drove  upon  it  by  the  reiterated  pullations  of 
the  arteries.  Thus  is  the  embryo  nouriffied  in  the 
firfl:  months.  But  fince  the  liquor  feparated  by  the 
veffels  of  the  uterus,  which  do  not  communicate 
with  thofe  of  the  placenta,  is  vifcid,  it  is  made  by  pair¬ 
ing  thro’  the  pores  of  the  chorion,  and  the  finer  ones 
of  the  amnios  more  fit  for  the  food  of  the  embryo, 
forming  that  liquor  in  which  the  foetus  fwims,  and 
which  it  is  evident  it  takes  in  by  the  mouth,  for  thefe 
following  reafons. 

1.  This  fluid  is  a  nutritious,  not  an  excrementitious 
liquor.  Hence  it  is  found  in  a  confiderable  quantity 
(a)  before  the  parts  of  the  foetus  are  vifibly  delinea¬ 
ted.  The  allantois  (hews  that  this  liquor  is  defigned 
for  the  food  of  the  foetus,  fince  it  prevents  the  urine 

(a)  Harv.  Exerc.  lvi.  &  lib.  de  mcmbr.  Sc  humor. 
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from  mixing  with  it*  and  can  hardly  be  fuppofed  of 
any  other  ufe.  It  has  been  alledged  indeed,  that  the 
allantois  preferves  the  foetus  from  being  excoriated  by 
the  urine *,  but  this  would  equally  happen  from  the 
liquor  in  which  it  fwims,  if  it  were,  as  is  alledged,  the 
materia  perfpirationis.  But  farther,  as  there  is  no 
immediate  communication  betwixt  the  uterus  and  im¬ 
pregnated  ovum  for  at  lead  the  firft  two  months, 
the  foetus  muft  receive  its  nourifhment  from  this  juice, 
whether  it  pafles  into  the  foetus  rather  through  the 
furface  of  the  body  than  by  the  mouth.  In  mares  and 
fwine  there  is  no  communication  betwixt  the  uterus 
and  chorion  till  they  are  half  gone,  which  proves 
this  liquor  to  be  a  proper  nourifhment  for  the  foetus. 
But  further,  if  this  liquor  was  not  nutritious,  and 
adually  confumed  by  the  foetus,  more  of  it  would  be 
found  in  the  amnios,  at  or  near  the  birth,  whereas  it 
is  then  commonly  almoft  fpent. 

Secondly,  the  mouth,  nay  even  its  chafm,  is  open 
long  before  the  lips  are  obfervable,  as  appears  from 
blowing  air  on  it  by  a  pipe  for  then  its  tides  divide, 
which  yet  happens  not  to  the  eyelids  or  ears  •,  and 
that  it  continues  to  be  fo  afterwards  is  evident  from 
an  obfervation  of  Heifter  (a),  who  in  the  winter  fea- 
ion  found  the  liquor  of  the  amnios  frozen,  and  in  one 
continued  column,  from  the  mouth  to  the  ftamach, 
which  not  only  demonftrates  the  liquor  in  the  amnios 
to  be  a  proper  nourifhment,  but  alfo  that  it  is  con¬ 
veyed  to  the  foetus  by  the  mouth. 

Thirdly,  there  are  examples  (b)  of  foetufes  born 
either  without  umbilic  rope,  or  with  it  broke  afunder 
fome  time  before.  Hence  it  appears  that  the  foetus 
may  be  nourifhed  by  the  mouth  without  the  um¬ 
bilic  ve  (Tel  s,  as  well  as  by  the  umbilic  veffels  without 
the  mouth. 

But  that  the  force  of  all  thefe  arguments  may  ap¬ 
pear  in  one  view,  I  (hail  add  by  way  of  fcholium  that 
fince  the  foetufes  of  viviparous  creatures  fwim  in  the 

(a)  Comp.  Anat.  in  Not.  p.  247. 

{b}  Vander  Wiel,  vol,  2.  obferv.  32. 
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liquor  of  the  amnion,  (which  is  undeniably  a  nutritious 
juice)  and  for  the  moil  part  of  geftation  have  their 
mouths  open,  it  may  be  fafely  concluded,  a  priori, 
that  part  of  this  liquor  enters  that  paflage  •,  and  fince 
the  very  fame  liquor  is  actually  found  in  the  mouth 
and  ftomach,  and  fince  there  is  fometimes  no  connex¬ 
ion  between  the  mother  and  foetus  by  means  of  the 
umbilic  rope,  whereby  it  can  be  fiiftained,  it  may  like- 
wife  be  affirmed,  a  pofteriori,  that  the  foetus  has  part 
of  its  nourifhment  from  the  liquor  of  the  amnios,  and 
that  it  is  conveyed  to  it  by  the  mouth. 

But  further,  the  liquor  contained  in  the  amnios, 
and  that  found  in  the  ftomach  of  the  foetus  agree  in 
colour,  fmell,  tafte  and  every  other  fenfible  quality, 
excepting  that  the  latter  is  more  gelatinous,  fome  of 
its  thinner  parts  being  fucked  up  by  the  abforbent 
veffels  of  the  ftomach.  This  liquor  continues  to  grow 
thicker  in  its  paflage  through  the  inteftines,  the  nu¬ 
tritious  particles  being  taken  up  by  the  la&eals,  till  at 
laft,  in  the  larger  ones,  it  is  very  much  thickened  ; 
then  it  changes  its  colour  by  the  mixture  of  the  bile 
and  pancreatic  juice,  and  acquires  the  name  of  meco¬ 
nium  from  its  complexion  and  confiftence.  In  the  laft 
months  the  liquor  in  the  amnios  grows  thinner,  being 
conquaflated  by  the  motions  of  the  mother  and  of  the 
foetus.  At  this  time  it  acquires  a  faline  or  urinous 
tafte,  but  this  injures  not  its  nutritive  quality.  For 
fome  time  after  incubation,  the  vifcidity  of  the  white 
of  an  egg  is  attenuated,  and  its  infipid  and  inodorous 
fubftance  changed  into  a  faline  and  ftrong-fmelling 
liquor. 

I  have  all  along  chofen  rather  to  reafon  from  fadls, 
than  to  introduce  arguments  depending  upon  uncertain 
hypothefes  *,  yet  fince  nature  is  always  obferved  to  a<5t 
after  a  very  uniform  manner,  I  {hall,  in  order  to  il- 
luftrate  this  fubjedt  further,  fubjoin  two  analogical  ar¬ 
guments.  The  firft  is  taken  from  the  analogy  between 
the  vegetation  of  infant  plants  and  nutrition  of  ani¬ 
mal  foetufes.  Plants  in  femine  have  two  different 
roots ;  firft  the  feminal  whofe  fibres  are  inferted  into 

the 
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the  cotyledons  of  the  feed,  to  convey  to  the  plant 
its  firft  nourifhment  from  the  mother  earth,  and  by 
which  it  is  gradually  extended,  till  it  (hoots  out  its 
fecond  or  plantal  root,  whereby  it  more  immediately 
receives  fap  or  nouriftiment  from  the  ground ;  and  thus 
for  fome  time  being  fupplied  by  both,  the  plantal  root 
becomes  at  laft  large  enough  to  nourifti  it  alone  ;  and 
then  there  being  no  more  occafion  for  the  cotyledons, 
they  die  and  fall  off.  Juft  fo  the  foetufes  of  animals 
have  two  roots  (if  I  may  be  indulged  in  the  fimile) 
the  umbilic  veflels  which  by  the  intervention  of  the 
cotyledons  or  placenta,  derive  a  liquor  from  the  mo¬ 
ther  for  its  nouriftiment,  which  are  gradually  increafed 
till  the  mouth  and  vifcera  (the  fecond  root)  be  formed 
and  enlarged  to  receive  part  of  the  aliment  alfo  ;  then 
they  continue  to  be  fuftained  both  ways,  till  they  become 
ready  for  the  birth,  when  the  feminal  root  the  cotyle¬ 
dons  fall  off,  or  the  placenta  is  feparated,  and  the  in¬ 
fant  born  when  it  is  able  to  be  wholly  fupplied  by  its 
mouth  or  plantal  root. 

The  laft  analogical  argument  is  taken  from  the  ap¬ 
paratus  for  nouriftiing  the  chick  in  the  egg,  where 
there  is  a  ftmilar  liquor,  as  well  as  veflels,  defigned 
for  the  fame  ufes,  as  in  animals.  Thus  the  white  is 
colliquated  gradually  by  the  air-bladder  and  the  heat  of 
incubation,  and  fent  into  the  tread  or  amnios  for  the 
nourifhment  of  the  chick  ;  as  in  animals  the  liquor  of 
the  amnios  is  elaborated  and  fitted  for  the  aliment  of 
the  foetus,  by  pafling  through  the  pores  of  the  chorion 
and  amnios,  the  white  is  always  found  in  the  mouth 
and  gizzard  of  the  chick,  as  the  liquor  of  the  amnios 
is  obferved  in  the  mouth  and  ftomach  of  the  foetus. 
The  white  is  entirely  confumed  in  the  nouriftiment 
of  the  chick,  before  it  is  hatched,  and  very  little  of 
the  liquor  of  the  amnios  is  left  at  the  birth  of  the 
child. 

Upon  the  whole,  the  liquor  of  the  amnios  in  which 
the  foetufes  of  viviparous  creatures  fwim,  ferves  for 
the  fame  ufeful  purpofes  as  the  white  of  the  egg  in 
the  oviparous  kind,  and  both  are  carried  to  their 
young  in  the  fame  way,  that  is  by  the  pouth. 

A  a  An 
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An  ejfay  on  the  nutrition  of  f&tufes  by  Alexan¬ 
der  Monro,  Profef'or  of  Anatomy  in  the  Uni - 
•verfety  of  Edinburgh  and  i7.  R.  S.  vol.  2.  art.  9. 

TH  E  nourifhment  of  the  foetus  after  it  is  formed  is 
allowed  by  all  either  to  pafe  from  the  amnios 
by  the  mouth  into  its  chylopoietic  organs  ;  or  to  be 
conveyed  into  its  blood  -vefTels  by  means  of  the  umbi¬ 
lical  veffels ;  or  to  be  nourifhed  by  both. 

The  determination  of  the  queftion  as  now  ftated 
may  be  reduced  to  the  folution  of  the  few  following 
problems. 

I.  How  far  the  mouth  or  umbilical  vefTels  are  necef- 
fary  to  the  nourifhment  of  fcetufes. 

II.  Whether  the  liquor  of  the  amnios  be  proper  food 
for  a  foetus. 

III.  Whether  this  liquor  pafles  into  the  ftomach  of 
a  foetus. 

I  fhall  take  notice  only  of  well  vouched  fads,  and 
reafonable  confequences  from  them,  for  on  thefe  only 
it  is  that  a  rational  foundation  of  any  part  of  medicine 
can  be  laid.  The  firft  thing  therefore  which  I  fhall  do 
is  to  fet  down  fuch  fads  as  I  may  have  occafion  to  af7 
fume  in  my  fubfequent  reafoning,-  together  with  fome 
others  ferving  either  to  confirm  or  eftablifh  thofe,  or 
to  render  them  more  clear  and  intelligible. 

That  the  truth  of  thefe  fads  may  be  more  unques¬ 
tionable,  I  fhall  either  point  out  the  manner  in  which 
others  may  obferve  them,  or  where  I  had  not  the  op¬ 
portunity  of  an  exad  examination  myfeif,  I  fhall  quote 
my  vouchers.  And  if  the  being  or  ftrudure  of  things 
are  not  demonftrable  to  the  fight  at  any  time  and  af¬ 
firmed,  I  fhall  fet  down  other  fads  from  which  they 
feem  to  be  plainly  and  necefTarily  concluded  to  be  true. 
I  fhall  not  enter  into  particular  minute  defcriptions,  but 
refer  to  the  books  where  fuch  defcriptions  are  to  be  met 
with. 

The 
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The  'preliminary  faffs, 

1.  The  human  yterus  has  numerous  orifices  of  vef- 
fels  opening  into  its  cavities  to  pour  out  liquors 
therein  (a). 

Thefe  liquors  may  at  any  time  be  feen  ouzing  out* 
by  gently  prefling  the  fubftance  of  an  opened  uterus. 

2.  Towards  the  fundus  of  the  womb  efpecially, 
thefe  orifices  are  found  to  be  the  extremities  of  canals 
which  come  out  from  larger  cavities  lodged  within  the 
fubftance  of  the  womb  •>  thefe  cavities  are  commonly 
called  finufes  (b). 

3.  The  finufes  are  much  of  the  fame  texture  with 
the  corpora  cavernofa  penis,  being  membranous  cavi¬ 
ties  communicating  with  each  other,  and  having  nu* 
merous  arteries  fpread  on  them,  whofe  lateral  branches 
open  into  the  cells,  from  which  veins  go  out  to  be 
joined  to  other  veins  which  return  the  blood  from  the 
other  parts  of  the  womb  (c). 

4.  Thefe  finufes  are  diftended  with  blood  in  the 
time  of  the  menfes,  when  their  orifices  alfo  are  en¬ 
larged  (d).  I  have  feen  this  in  feveral  bodies  which  I 
differed. 

5.  During  the  time  of  pregnancy,  the  finufes  and 
their  canals  which  open  into  the  womb  are  gradually 
diftended  and  enlarged. 

In  a  woman  who  died  three  or  four  months  gone 
with  child,  I  faw  the  orifices  of  thefe  canals  large 
enough  to  receive  a  goofe-quill,  the  finufes  being  con- 
fiderably  larger.  At  the  end  of  nine  months  the  fi¬ 
nufes  will  contain  the  largeft  (e),  and  the  canals  from 
them  will  receive  the  little  finger  (f). 

* 

(a)  Tho.  Baitholin.  anat.  reform,  lib.  i.  cap.  28.  Santorin* 
'  obferv,  anat.  cap.  xi.  §  n.  (b)  Bartholin,  anat.  reform,  lib.  I. 
cap.  28.  Morgagn.  adverf.  anat.  10.  animad.  26,  27.  (c)  Mai- 

pig.  in  epift.  ad  Spon.  Littre  in  memoires  de  l’acad.  des  fciences, 
1761.  (d)  Bartholin,  anat.  reform,  lib.  i.cap.  28.  Morgagn. 

adverf.  anat.  1.  §  33.  Ad.  iv.  §  27.  (e)  Santorin.  obferv. 

anat.  cap.  xi.  §  9.  Morgagn.  adv.  anat,  i.  §  26.  (f)  Morgagn. 

ibid. 

6.  Be- 
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6.  Befides  the  reticular  bundles  of  mufcular  fibres, 
which  enter  into  the  ftrudture  of  the  womb  (a)  I  have 
feen  Ruyfch’s  orbicular  mufcle  at  its  fundus  (b). 

7.  The  placenta  generally  adheres  to,  or  near  to  the 
fundus  of  the  womb.  All  agree  in  this.  In  two  women 
with  child  whom  I  difledted,  the  placenta  adhered 
principally  to  the  anterior  part  of  the  fundus. 

8.  The  placenta  is  covered  on  the  fide  next  to  the 
womb  with  a  fine  membranous  continuation  of  the 
chorion  (c).  I  faw  this  diftindtly  in  both  the  fubjedts  I 
difledted. 

9.  The  extremities  of  the  umbilical  veflels  pierce 
this  membrane,  and  fhew  their  very  fmall  orifices  on 
its  fide  next  to  the  uterus  ;  and  therefore  it  is  com¬ 
pared  to  the  villous  coat  of  theinteftines  (d). 

10.  The  allantois  was  carefully  fought  for,  in  both 
the  fubjedts  which  I  opened ;  but  we  could  fee  no 
fuch  cavity,  nor  liquor  in  it.  The  membranes  had 
a  loofe  connexion,  by  a  cellular  fubftance,  and  a  fine 
tranfparent  membrane  was  obferved  between  the  cho¬ 
rion  and  amnios. 

1 1.  The  uteri  of  other  animals  have  veflels  opening 
into  their  cavities  as  well  as  the  human  womb,  and 
the  fame  trial  difcovers  them. 

12.  The  membranous  continuation  of  the  chorion 
has  not  yet  been  difcovered  on  the  exterior  furface  of 
the  placenta  of  brutes  ;  but  their  fecundines  have  nu¬ 
merous  orifices  of  the  umbilical  veflels  opening  on  their 
furfaces  next  to  the  uterus,  as  is  evidently  demon- 
ftrated  by  injedting  a  thin  liquor  into  the  umbilical  vein 
or  arteries  ;  for  it  foon  comes  running  out  every  where 
from  the  exterior  furface  of  the  placenta  and  chorion. 

13.  The  mother  fupplies  liquors  to  the  foetus, 
which  returns  others  to  the  mother  by  means  of  the 
uterine  and  umbilical  veflels. 

This  feems  to  be  plainly  proved  by  obfervations. 
Fcetufes  whofe  placentae  were  not  in  the  leaf!  fepa- 

(a)  Malpigh.  in  epift.  ad  Spon.  (b)  Ruyfch.  epift.  de  mufc. 
in  fundo  uteri.  (c)  Ruyfch.  Thef.  anat.  11.  after.  4.  n.  18. 
not.  1.  &  Thef.  5.  n.  41.  Santorin  obferv.  anat.  cap.  xi.  §  11. 
(d)  Ruyfch.  Thef.  5.  n.  41.  Rohault,  Mem.  de  l’acaa.  desfciences, 
1714  &  1716. 

rated 
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rated  from  the  uterus,  have  been  quite  exhaufted  of 
blood  by  the  mother’s  dying  of  an  haemorrhage  (a^, ' 
and  I  have  feen  children  pale  and  weak  by  violent 
floodings  in  the  time  of  labour. 

14.  When  a  foetus  dies  or  is  feparated  from  its  fe- 
cundines  by  cutting  the  umbilic  rope,  the  circulation 
of  liquors  is  fully  ftopt  in  the  vefTels  of  the  fecundines, 
and  thefe  become  a  lifelefs  mafs. 

Experience  fufficiently  proves  this.  No  haemorrhage, 
or  difcharge  of  any  other  liquor  happens  at  the  umbi¬ 
lical  vefTels,  upon  the  navel-ftring’s  being  cut  or  broke, 
after  the  vefTels  are  fecured  on  the  fide  of  the  child, 
as  I  have  feen  frequently ;  and  another  proof  is  the 
placenta  commonly  feparating  in  a  fhrivelled  or  fup- 
purated  ftate,  Toon  after  the  communication  with  the 
child  is  deftroyed  (b). 

In  obferving  whether  the  umbilical  vefTels  have  a 
circulation  of  blood  kept  up  in  them  after  their  com¬ 
munication  with  the  child  is  ftopt  or  deftroyed,  care 
ought  to  be  taken  that  no  foetus  is  left  with  its  navel- 
ftring  untied  or  uncut ;  for  in  the  cafe  of  twins,  when 
often  the  placenta  are  blended,  and  fometimes  one 
navel-ftring  ferves  both  ( c)  though  one  child  is  taken 
away,  the  other  may  fill  the  vefTels  of  the  placenta, 
and  continue  their  functions,  To  that  an  haemorrhage 
would  happen  at  the  cut  but  untied  navehftring  of 
the  firft  child.  We  have  an  inftance  of  a  mother 
and  child  being  almoft  drained  of  their  blood,  by  the 
midwife’s  neglecting  to  tie  the  navel-ftring  of  the  firft 
of  the  twins,  which  was  brought  forth  without  per¬ 
ceiving  that  the  other  ftill  remained  in  the  womb. 

15.  The  power  whereby  the  fmall  open  orifices  of 
vefTels  imbibe  liquors  lodged  in  the  cavities  of  the  bo¬ 
dy,  increafes  or  diminilhes  proportionally  to  the 
ftrength  or  weaknefs  of  the  creature. 

(a)  Mery  dans  l’hift.  de  l’acad.  des  fciences  170&.  Heifter.  conv- 
pend.  anat.  not.  36.  (b)  Mauriceau  maladiesjjdes  femmes  groffes, 

livre  ii.  chap.  9.  Ruyfch.  in  Thef.  obf.  &  adverf.  (c)  Mem. 
de  l’acad.  des  fciences,  1720.  Ad,  Medic.  Berolin.  dec,  2,  vol. 
6.  §  4.  (d)  Hift.  de  l’acad.  des  fciences,  1727. 
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In  difeafes  where  the  contraction  of  the  veffels  is 
too  great,  there  is  fcarce  fo  much  mixture  in  the  ca¬ 
vities  or  interttices  of  the  parts,  as  allows  them  to  flide 
eafily  one  upon  another.  In  health  the  quantity  of 
fuch  liquors  is  moderate,  and  a  pretty  conftant  equa¬ 
lity  is  kept  between  the  aCtion  of  the  exhalants  and  of 
the  abforbents,  but  when  the  body  turns  weak  the 
exhalants  pour  out  fo  much  more  than  the  abforbents 
can  take  in  *,  then  all  the  cavities  are  found  to  contain 
confiderable  quantities  of  liquors  *,  after  death  the  aCtion 
of  the  abforbents  feldom  or  never  can  be  fupplied  by 
any  mechanical  preffure.  For  examples  of  what  has 
been  faid  concerning  abforption,  confider  the  common 
phenomena  which  are  to  be  obferved  in  the  long  ali¬ 
mentary  tube,  in  the  large  cavities  of  the  tunica  cellu- 
laris  every  where,  of  the  cornea,  &c.  both  in  a  found 
and  morbid  ftate.  Hence  we  may  underftand  how 
purgatives  or  diuretics  may  ferve  to  drain  off  extrava- 
fated  waters,  by  ftimulating  the  veffels  to  a  ftronger 
abforption,  and  how  corroborants  may  produce  the 
like  effeCt,  though  more  {lowly. 

16.  The  liquors  (§  13)  are  not  carried  from  the 
mother  to  the  foetus,  or  from  the  foetus  to  the  mother 
by  continued  canals,  that  is,  the  uterine  arteries  and 
veins  are  not  joined  by  an  anaftomofis  with  the  veins 
and  arteries  of  the  fecundines  (a)  *,  but  the  extremities 
of  the  umbilical  vein  take  up  the  liquor  by  abforption, 
in  the  fame  way  as  the  laCteal  veflels  do  in  the  guts ; 
and  the  umbilical  arteries  pour  their  liquors  into  the 
large  cavities  of  the  flnufes  or  other  cavities  analogous 
to  them. 

It  is  plain  from  the  difproportionate  flze  of  the  hu¬ 
man  flnufes,  and  of  their  excretory  canals,  to  the  very 
fmall  extreme  umbilical  veflels  (compare  §  5  and  9) 
that  there  can  be  no  anaftomofis  by  continued  canals 
fuppofed  here,  which  alfo  feems  to  be  proved  next 
to  a  demonftration  by  §  14  for  if  the  veflels  of  the 
fecundines  were  joined  by  an  anaftomofis  to  the  uterine, 

(a)  Harvey  de  generat.  animal,  exercit.  70.  Ruyfch.  Thef.  5. 
«.  n.  41. 
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an  haemorrhage  or  flux  of  fome  liquors  would  happen 
at  the  umbilical  vein  whenever  the  navel-ftring  was 
broke  or  cut,  and  would,  continue  as  long  as  the  after¬ 
burthen  adhered  to  the  uterus  *,  and  if  the  umbilical 
veflels  were  tied,  the  circulation  would  ftill  continue  in 
the  placenta,  and  it  would  not  become  a  lifelefs  mafs  ; 
but  the  reverie  of  all  thefe  are  obferved,  a  fure  proof 
of  the  communication  of  the  placenta  with  the  uterus 
being  dcftroyed  as  foon  as  the  navel-ftring  is  divided  3 
and  as  §  14  thews  the  fecundines  to  owe  their  life  and 
adtion  to  the  foetus  ;  fo  the  reafon  of  their  taking  in 
no  fluids,  after  it  is  feparated,  is  evident  from  §  15. 

In  brutes  we  can  obferve  no  tearing  or  breaking  of 
veflels  when  we  feparate  the  placentas  from  their  ute¬ 
ri;  and  when  any  liquor  is  injedted  into  their  uterine 
arteries,  none  of  it  pafles  into  the  umbilical  veflels,  as 
I  have  often  tried  in  the  glanduliferous  animals,  cows, 
Iheep,  &c.  and  in  fome  others.  In  many  animals  the 
fecundines  and  uterus  do  not  adhere  for  a  conflderable 
time  (a) ;  and  in  fome  of  thefe,  mares  for  inftance,  (b) 
there  is  no  way  for  any  nourifhment  to  be  conveyed 
to  the  foetus  except  by  the  veflels  of  the  fecundines, 
which  therefore  can  only  take  up  their  liquors  by  ab- 
forption  ;  may  not  the  fame  obtain  in  other  animals  ? 

* Tis  worth  while  to  remark  by  the  way  the  incon- 
veniencies  which  are  fhunned  by  the  want  of  an  anaf- 
tomofis  between  the  veflels  of  the  womb  and  fecun¬ 
dines.  The  violence  of  the  mother’s  circulating  fluids 
are  not  in  hazard  of  deftroving  the  embryo  wrhile  ten¬ 
der  ;  and  there  are  no  veflels  to  be  broken  or  torn  at 
birth,  which  would  have  required  too  much  force  in 
bringing  away  the  placenta,  and  brought  on  inflam¬ 
mation,  fuppuration,  and  other  bad  fymptoms. 

Some  who  contend  for  an  anaftomofls,  to  avoid 
thefe  inconveniences,  will  not  allow  the  canals  to  be 
of  one  continued  fubflance,  but  fuppofe  the  veflels  of 
the  uterus  and  fecundines  to  be  joined  only  per  appo- 

(a)  Fabr.  ab  aquapend.  de  form.  feet.  part.  i.  cap.  3.  Needham, 
obf.  anat.  cap.  2.  (b)  Needh.  ibid.  &  cap  3. 
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fitionem,  one  fort  receiving  the  other  within  them  (a)t 
l o  that  the  coats  of  the  veflels  being  contiguous,  they 
ferve  for  the  tranfmiflion  of  liquors,  and  may  be  pulled 
from  each  other  with  a  fmall  force,  and  without  any  la¬ 
ceration.  But  the  arguments  ufed  againft  the  anafto- 
mofis,  or  propulfion  of  liquors  from  the  mother  into 
the  branches  of  the  umbilical  vein  are  of  equal  force 
againft  this  hypothefis  •,  at  the  fame  time  the  visible 
difproportion  of  the  oppofite  human  veflels  fhew  its 
abfurdity  ;  in  other  creatures  the  chances  of  unfitnefs 
are  much  greater  than  thofe  of  their  being  adapted  to 
each  other.  If  the  cure  of  wounds  by  fymphyfis  is 
brought  to  illuftrate  this  dodrine  by,  it  ought  to  be 
confidered  how  foon  the  change  from  contiguous  to 
continued  veflels  is  made.  But  there  are  fome  obfer- 
vations  and  experiments  which  may  be  infilled  on  as  a 
clear  evidence  againft  me,  if  their  force  is  not  taken 
off-,  therefore  I  {hall  ftate  fuch  objections  with  their 
anfwers.  Mr.  Mery  (b )  defcribes  a  child  who  had  no 
heart,  lungs,  &c.  nor  any  thing  analogous  to  heart, 
and  therefore  cannot  conceive  any  other  force  which 
could  continue  the  circulation  in  this  monfter  than  the 
motion  acquired  from  the  uterine  arteries,  which  acr 
cording  to  him  muft  have  inofculated  with  the  pla- 
centary  veflels.  But  as  this  monfter  was  twin  to  a 
perfed  child  whofe  funis  umbilicalis  fent  off  the  fmall 
navel-ftring  of  the  monfter,  the  heart  of  the  compleat 
child  was  able  to  drive  forward  the  blood  of  them  both, 
without  any  afliftance  from  the  mother. 

Mr.  Cowper  ( c)  has  a  paflage  which  feems  to  fup- 
port  the  contrary  of  what  I  have  afferted.  “  Thefe 

blood-veffels  of  the  uterus,  fays  he,  are  inofculated 
“  with  thofe  of  the  placenta,  as  may  appear  by  the 
“  pafling  of  mercury  from  the  one  to  the  other  ;  fo  that 
4<  if  you  pour  it  into  the  hypogaftric  arteries  of  the  mo- 
*c  ther  it  will  pafs  into  the  veins  of  the  placenta,  as  well 

as  thofe  of  the  u  eras And  oh  the  contrary,  from  the 

(a)  See  art.  ix.  of  the  firft  volume.  (b)  Mem.  de  l’acad.  des 
fciences,  1720.  (c)  Anatomy  of  human  bodies,  explic.  of  tab. 

54*  F.  F,  F, 
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arteries  of  the  placenta  to  the  hypogaftric  veins  of  the 
mother,  as  aifo  into  the  veins  of  the  placenta.  Hence 
it  appears  there  is  a  circulation  of  blood  between  the 
mother  and  foetus  ;  and  it  feems  as  if  the  blood- veffels 
of  both  did  terminate  and  inofculate  with  each  other. 
But  this  requires  too  much  fpeculation  for  my  occa- 
fions  to  admit  of  a  further  enquiry  at  prefent.  But 
this  author  appears  rather  to  afTert  w7hat  he  thinks 
would  happen,  than  to  defcribe  what  he  really  faw. 
Drake  affirms,  that  Mr.  Cowper  proved  the  anafto- 
mofis  between  the  veffels  of  the  womb  and  fecundines  ; 
for  fays  he,  by  pouring  mercury  into  a  branch  of  the 
uterine  artery  of  a  cow  which  went  into  one  of  the 
cotyledons  of  the  uterus,  he  filled  thofe  branches  of 
the  umbilical  veins,  which  went  from  that  cotyledon 
to  the  navel  of  the  foetus  which,  with  a  part  of  the 
uterus,  he  keeps  prepared  by  him  — —After  Drake 
has  mentioned  what  is  above,  he  goes  on  to  fhew, 
from  the  analogy  of  the  parts,  how  weak  an  objection 
it  would  be  to  alledge,  that  the  obfervation  and  expe¬ 
riment  being  made  on  the  uterus  of  a  cow,  the  infe¬ 
rence  would  not  hold  from  thence  in  a  woman :  From 
which  it  would  appear  that  I  judged  right  of  Mr. 
Cowper’s  not  having  feen  what  he  fo  loofely  affirms,  in 
the  paflage  quoted  from  his  great  anatomy,  concerning 
the  communication  between  the  human  uterus  and 
placenta  being  proved  by  the  pouring  in  of  mercury. 
Cowper  takes  no  notice  of  this  preparation,  though 
he  mentions  fome  other  preparations  of  the  fame  parts 
in  cows — I  have  tried  the  experiment  a  great  many 
times,  but  never  could  force  one  drop  of  quickffiver 
into  any  branch  of  the  umbilical  veins,  though  it 
palled  from  the  cotyledons  into  the  fubftance  of  the 
placentulas,  that  is  into  the  interftices  of  their  unequal 
furface,  and  the  weight  of  the  mercury  feparated  the 
placentulae  from  the  cotyledons.  Therefore  Drake 
muft  have  made  fome  miftake,  or  Cowper’s  fubjedt 
had  thefe  veftels  difpofed  differently  from  what  they 
are  commonly  in  cows.  His  words  are  remarkably 
dubious  and  timid.  But  to  take  away  all  pretence  for 
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infixing  on  this  affertion  as  a  conclufive  experiment,  I 
inje&ed  oil  of  turpentine  into  the  iliac  artery  of  a  wo¬ 
man  three  or  four  months  gone  with  child.  The  re¬ 
turn  of  the  oil  by  the  artery  of  the  other  fide  or  by 
the  veins  was  prevented  ;  and  the  oil  pufhed  in  till 
the  uterus  was  fo  fwelled  that  the  veffels  feemed  to  be 
in  hazard  of  burfting.  When  the  uterus  was  opened, 
the  umbilical  veffels  were  found  empty,  and  neither 
any  particles  of  oil  could  be  perceived*  or  its  tafte  in 
the  coagulated  blood  fcattered  in  the  veins ;  nor  were 
there  any  marks  of  it  in  any  part  of  the  foetus. 

Mangetus  has  recorded  a  more  exprefs  experiment, 
which  he  fays  Vieuffens  communicated  to  him.  It  is 
this.  Quickfilver  injected  into  the  carotid  artery  of  a 
bitch  with  young,  not  only  ran  into  all  her  members 
and  bowels,  but  likewife  came  fo  by  the  umbilical 
vein  into  the  whelps  inclofed  in  the  uterus  that  their 
interior  and  external  parts,  and  confequently  the  whole 
fkin,  were  painted  with  the  mercury  running  through 
the  blood- veffels.  But  Mr.  Vieuffens  has  mentioned 
nothing  of  this  experiment,  when  he  exprefly  treats 
this  very  queftion,  and  Morgagni  has  fufficiently 
fhewn  how  intolerably  inaccurate  a  writer  Mangetus 
was.  In  a  Geneva  edition  ofVerheyen’s  anatomy, 
Vieuffen’s  fays,  he  tied  the  left  carotid  artery  of  a 
living  bitch  with  young,  and  then  poured  at  different 
times  four  pounds  of  quickfilver  into  the  right  carotid. 
The  creature  appeared  quite  dead,  and  he  differed 
her,  and  found  that  the  mercury  without  breaking 
any  veffel  or  the  effufion  of  one  drop  of  blood,  pafled 
through  the  placenta  furrounding  each  whelp,  and  was 
pufhed  into  the  umbilical  veffels  themfelves.  And  in 
another  treatife  printed  alfo  in  Verheyen’s  anatomy, 
he  fays,  mercury  being  poured  into  the  right  carotid 
artery  of  a  bitch  about  two  months  gone  with  whelp, 
the  left  carotid  being  tied,  paffed  into  the  umbilical 
vein  of  the  whelps  without  any  breaking  of  the  veffels. 

Vieuffens’s  experiment  feems  flrangely  contrived  ; 
for  by  tying  one  carotid,  and  pouring  mercury  into 
the  other,  he  left  only  the  vertebral  arteries  to  propel 

the 
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the  blood  and  quickfilver  through  the  veflels  of  the 
head,  from  which  they  were  to  be  diftributed  through 
the  whole  body.  Some  of  the  blood  of  the  vertebrals 
muft  have  had  a  retrograde  motion  into  the  carotids  by 
their  anaftomofis  to  hinder  the  entry  of  the  quick¬ 
filver.  And  if  the  head  of  the  bitch  was  laid  fo  de¬ 
pending,  as  that  the  weight  of  the  mercury  could  over¬ 
come  the  refiftance  of  that  blood,  then  it  muft  have 
pafied  through  the  tender  fmall  arterious  veflels  of 
the  brain,  and  have  afcended  in  the  veins.  The 
quickfilver  is  faid  in  loofe  words  to  have  palled  through 
the  placenta,  and  to  have  been  pufhed  into  the  um¬ 
bilical  veflels,  which  the  appearances  in  the  dead  bitch 
on  which  I  made  the  trial  of  this  anaftomofis  might 
eafily  have  led  them  to  think,  though  a  nicer  exami¬ 
nation  would  have  difcovered  his  miftake.  I  endea¬ 
voured  lately  to  imitate  Vieuflens’s  experiment  on  a 
living  bitch,  but  the  creature  dying  before  any  fuccefs 
could  be  expe&ed,  I  immediately  repeated  the  trial  I 
had  formerly  made,  and  with  the  fame  fuccefs,  not 
one  drop  of  quickfilver  being  feen  in  any  branch  of 
the  umbilical  veflels  of  five  whelps  which  the  uterus 
contained,  though  not  only  the  arteries  but  the  veins 
alfo  of  the  womb  were  diftended  with  mercury.  Nay 
Vieuflens’s  words  taken  in  the  moft  favourable  fenfe 
are  not  conclufive  for  an  anaftomofis,  becaufe  while 
the  mother  and  fcetufes  were  alive  fome  of  the  quick- 
filver  might  be  taken  up  by  the  abforbent  veflels  of 
the  placenta.  I  repeated  it.  I  put  a  pipe  into  the  ca¬ 
rotid  artery  of  a  bitch,  without  cutting  more  of  the 
teguments  than  was  neceflary  to  come  at  the  artery  ; 
then  hanged  up  the  bitch  by  the  neck  and  poured  in 
the  quickfilver,  till  it  came  running  plentifully  out  at 
the  vagina,  which  was  afterwards  tied  firmly,  and 
mercury  continued  to  be  poured  in  at  the  carotid.  On 
opening  the  bitch,  the  veflels  of  rhe  uterus  and  its 
cornua  were  found  turgid  with  quickfilver.  The  body 
of  the  uterus  and  right  cornu  contained  no  foetus,  but 
were  diftended  with  extravafated  quickfilver.  One 
whelp  was  contained  in  the  left  cornu,  which  was 
M  i  taken 
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taken  out  and  laid  on  a  plate,  after  being  well  tied 
above  and  below  where  the  foetus  was  lodged.  When 
this  cornu  was  cut  longitudinally,  the  placenta  fepa- 
rated  from  it  mod  eafily  ;  and  as  they  feparated,  the 
mercury  run  out  plentifully  from  the  veflels  of  the 
cornu,  but  not  a  drop  appeared  in,  or  drilled  out  of 
any  veflel  on  the  exterior  furface  of  the  placenta. 
After  the  amnios  was  opened,  there  was  no  mercury 
to  be  feen  in  the  foetus  or  the  umbilical  veflels. 

This  dodlrine  of  abforption  by  the  umbilical  veins 
appears  to  me  clearly  proved  by  what  has  been  ad¬ 
vanced  in  this  fedtion  *,  but  as  it  may  fomewhat  fhor- 
ten  the  aifpute  concerning  the  nourishment  of  a  foetus, 
the  following  remark  may  be  conveniently  added,  that 
if  only  fome  of  the  veflels  are  abforbents  ( the  contrary 
of  which  cannot  be  made  outj  they  will  diffidently 
prove  as  much  as  is  neceflary  for  the  prefent  purpofe. 

17.  The  red  particles  of  the  blood  are  probably 
not  abforbed  by  the  extremities  of  the  umbilical  vein. 
Vieuflens  will  nqt  allow  that  any  red  globules  pafs  from 
the  mother  to  the  foetus,  or  from  the  foetus  to  the 
mother.  In  confirmation  of  which  I  fhall  relate  what 
I  obferved  lately  in  injecting  a  ’human  placenta,  the 
membrane  of  which  on  the  fide  next  to  the  uterus  was 
entire.  After  I  had  forced  out  the  blood,  by  mace¬ 
rating  it  in  warm  water,  and  injedting  fuch  water  by 
one  of  the  umbilical  arteries,  I  tied  the  other  artery 
and  the  vein  by-  which  the  water  had  returned,  and 
then  turning  the  villous  fide  of  the  placenta  upper- 
mod,  I  injedled  more  water.  The  water  ouzed  out  at 
imperceptible  orifices  exceeding  (lowly.  I  afterwards 
prefled  the  water  out  of  the  veflels  as  much  as  I 
could,  and  injedted  oil  of  turpentine  coloured  with 
vermilion,  which  returned  by  the  vein  in  a  fainter 
colour  than  it  was  in  the  arteries ;  I  could  make  very 
little  of  the  oil  ouze  out  at  the  villous  coat,  and  what 
did  come  out  was  not  in  the  lead  tinged.  The  coarfer 
injedtion  being  afterwards  thrown  into  one  of  the  ar¬ 
teries,  filled  both,  but  did  not  return  by  the  vein, 
which  I  filled  with  the  green  injedting  liquor. 

1  My 
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My  reafons  for  thinking  fo  are :  The  fmallnefs  of 
the  orifices  of  thefe  veflels ;  the  chylous  appearance 
of  what  is  feparated  from  the  glands  of  cows  and 
fheep,  and  the  want  of  an  example  of  red  globules  be¬ 
ing  abforbed  any  where  elfe. 

^Whence  then  has  the  fcetus  the  red  blood  ?  The 
foetufes  of  viviparous  animals  have  their  red  blood 
from  the  fame  fource  that  chickens  in  eggs  have  theirs, 
the  a<5tion  of  their  heart  and  the  veflels  in  their  body 
and  fecundines. 

If  it  fliould  be  objected  that  the  inftances  mentioned 
§  13  of  children  being  exhaufted  of  blood  by  hasmor- 
rhagies  from  the  mother’s  veflels,  fliew  the  red  blood 
to  be  lent  out  from  the  fecundines  into  the  uterus ; 
and  therefore  probably  fuch  are  taken  in  ;  the  anfwer 
is,  that  thefe  inftances  prove  the  lofs  of  fuch  red  par¬ 
ticles  no  more  than  the  wan  colour,  faintnefs,  and  the 
emptinefs  of  the,  veflels  in  a  violent  diarrhoea  are  cer¬ 
tain  figns  of  bloody  ftools.  ' 

18.  The  placenta  does  not  increafe  in  the  fame 
proportion  which  the  fcetus  does  ;  for  the  fmaller  the 
foetus  is,  the  larger  proportionally  is  the  placenta  (a). 

The  fmaller  fhare  by  far  of  the  blood  fent  out  by 
the  umbilical  arteries  is  returned  to  the  uterus,  moil  of 
it  being  poured  into  the  umbilical  vein  by  inofculating 
canals. 

This  may  be  feen  by  injecting  liquors  into  the  um¬ 
bilical  arteries  of  any  creature.  Rohault  (b)  calcu¬ 
lates,  that  only  one  feventh  part  of  the  capillary 
branches  of  the  human  umbilical  veflels  reach  the  ex¬ 
terior  furface  of  the  placenta. 

20.  The  progreflive  motion  communicated  to  li¬ 
quors  by  the  power  of  abforption  being  flow  and  weak, 
and  no  external  alternate  preflure  having  a  confidera- 
ble  effe<5t  in  increafing  the  momentum  of  the  liquors 
moving  in  the  veflels  contained  within  the  uterus,  the 
blood  returning  to  the  foetus  muft  be  pufhed  forward 
principally  by  the  force  of  the  heart  and  arteries  of  the 
foetus  itfelf. 


(a)  Ruyfch.  fparfim.  (b)  Mem.  de  Pacad.  desfciences,  1715. 

That 
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~  That  the  force  of  the  he^rt  may  be  ftrong  enough 
to  drive  forward  the  blood  in  fuch  a  long  courfe  ,asr 
it  muft  make  in  the  fecundines,  the  canalis  arteripfus 
is  fent  from  the  pulmonary  into  the  defending  aorta, 
whereby  the  blood  thrown  out  from  the  umbilical  ar¬ 
teries  is  propelled  by  the  united  force  of  both  right  and 
left  ventricles  of  the  heart,  and  thefe  arteries  inofcu- 
late  with  the  branches  of  the  umbilical  vein  by  large 
canals. 

21.  In  the  greater  number  of  animals  which  have 
hitherto  been  carefully  examined,  the  allantoid  mem¬ 
brane  with  its  contained  urine  has  been  fotind  (a). 

22.  The  allantois  of  fome  animals  (mares,  bitches, 
cats)  furrounds  the  amnios,  being  every  where  dnter- 
pofed  between  it  and  the  chorion.  In  others  (cows, 
flieep,  goats)  the  allantois  inclofes  a  conliderable  fhare 
of  the  amnios.  And  in  others  (fwine,  rabbets)  it  is 
confined  to  a  fmall  fpace. 

23.  At  thofe  places  where  the  allantois  is  not  in- 
terpofed  between  the  other  membranes  of  the  foetus,  the 
chorion  adheres  to  the  amnios  by  a  very  fine  cellular 
fubftance,  which  eafily  yields  to  any  ftretching  force, 
as  is  vifible  in  the  fecundines. 

24.  The  amnios  has  numerous  ramifications  of  the 
umbilical  veflels  fpread  upon1  it,  the  orifices  of  the  la¬ 
teral  branches  of  thefe  arteries  pouring  out  liquors  into 
its  cavity. 

This  is  plainly  proved  by  injecting  water  into  the 
umbilical  arteries,  which  will  come  out  on  the  furface 
as  fmall  drops.  I  have  many  times  repeated  this  ex¬ 
periment  with  fuccefs. 

25.  Since  there  are  veins  on  the  amnios,  and  fince 
the  veins  of  all  other  membranous  bags  which  have 
arterious  canals  throwing  liquors  into  their  cavity,  ab- 
forb  fluids  from  the  cavity,  we  may  conclude,  that 
the  veins  here  are  the  fame  way  employed. 

26.  The  liquor  contained  in  the  amnios  is  either 
wholly  feparated  from  it  or  is  furnifhed  partly  from 
it,  and  in  part  from  the  foetus. 

(a)  Needham,  obferv.  anat.  de  form.  feet.  cap.  3. 

In 
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In  the  creatures  whofe  amnios  is  every  where  in- 
clofed  by  the  allantois,  (§  22)  it  is  impoflible  this  li¬ 
quor  can  be  tianfcolated  from  the  uterus  through  all 
the  membranes  into  the  cavity  of  the  amnios,  becaufe 
if  the  allantois  allowed  a  paffage  to  fuch  a  fluid,  its 
own  contents  mud  necefiarily  go  along  with  it,  which 
would  be  of  bad  confequence.  In  thofe  creatures  where 
the  allantois  only  furrounds  part  of  the  amnios,  if  we 
fuppofei  the  amnios  and  chorion  capable  every  where 
elfe  of  ferving  as  drainers,  the  liquor  would  always  be 
found  in  confiderable  quantity  in  the  cellular  fubdance 
between  them  (§23^  which  it  is  net  •,  and  what  fhould 
hinder  it  to  run  out  as  fad  as  it  could  be  conveyed  in  ? 

Harvey’s  obfervation  of  this  liquor  (a)  of  the  am¬ 
nios  being  feen  in  large  quantity  before  the  foetus  is 
formed,  may  probably  be  objected  as  a  fure  argument 
of  its  being  derived  from  fomewhere  elfe  than  the 
umbilical  veffels,  or  furface  of  the  foetus  \  and  that 
can  only  be  from  the  cavity  of  the  uterus  by  tranfeo- 
lation.  But  all  that  can  be  made  of  Harvey’s  aflertion 
is  only  this  negative,  that  he  did  not  fee  a  foetus  in  the 
very  {mail  conceptions  he  examined  •,  but  it  is  evident 
from  later  obfervations  (b)  that  the  rudiments  of  a 
foetus  and  its  funis  umbilicalis  may  be  feen  much 
fooner  and  in  lefs  conceptions  *,  extrauterine  foetufes 
prove  clearly  that  the  embryo  is  always  much  fooner 
lodged  in.  its  fecundines  than  the  parts  of  thefe  are 
difcernible.  The  liquor  of  the  amnios  is  in  larger 
proportional  quantity,  the  younger  a  conception  is ; 
and  the  reafon  of  this  may  eaiily  be  underdood  from 
§  15.  From  the  obfervation  itfelf  compared  with  this 
fe&ion,  I  would  infer  that  the  veflels  of  the  amnios 
fur  nidi  by  much  the  larger  diare  of  the  liquor  contained 
in  it. 

27.  As  foon  aimed  as  the  embryo  is  difcernible,  its 
umbilical  vefiels  difeover  themfeives  (c). 

(a)  De  generat.  animal,  exercit.  56.  (b)  Compare  Harvey’s 

exercit.  15,  16,  17,  with  IVlalpighius  de  ovo  incub  ;to  in  the  firit 
three  or  four  days  of  incubation,  and  his  exercit.  56.  with  Ker- 
kring.  Anthropogr.  Ichnogr.  and  Ruyfch.  Thef.  6.  (c)  Harv. 

Exercit.  56.  Ruyfch.  thef.  6.  &  paflim.  Riolan.  Anthropogr.  lib. 
6.  cap.  ult. 

a  28.  The 
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28.  The  mouth,  lips  and  cheeks  of  foetufes  are  at 
firft  wanting,  and  leave  a  large  chafm  inftead  of  a 
mouth,  which  is  gradually  contracted  by  the  forma¬ 
tion  and  conjunctions  of  thefe  parts,  till  it  is  brought 
to  a  due  fize  (a). 

29.  While  fcetufes  continue  in  the  womb,  their 
mufcles  commonly  act  only  by  their  natural  contrac¬ 
tion  ;  but  fometimes  when  the  eafe  of  the  foetus 
or  its  prefervation  requires  a  change  of  lituation,  it 
feems  to  perform  fome  voluntary  motions  called  it’s 
ftirrings. 

The  pofture  of  a  child  is  owing  to  the  mufcles  being 
left  to  their  natural  contractions,  the  Wronger  ones 
always  prevailing  till  their  antagonifts  exert  fuch  a 
refiftance,  by  being  ftretched,  as  brings  them  to  an  equi¬ 
librium.  Hence  the  fpine  is  bowed  forward  *,  the  head 
bended  towards  the  knees  ;  the  thighs  are  brought 
forward  ;  the  legs  bended  back  ;  the  arms  hang  down, 
but  are  drawn  a  little  forward  *,  the  fore-arms,  hands 
and  fingers  are  all  bended,  and  thereby  the  hands  are 
placed  round  the  knees. 

30.  The  ftomach  of  the  youngeft  foetufes  are  full  of 
a  mucous  liquor,  which  remains  of  near  the  fame  con- 
iiftence  all  the  time  of  geftation,  except  as  it  becomes 
gradually  fomewhat  more  vifcous  as  the  fcetus  in- 
creafes.  This  has  obtained  in  all  the  different  animals 
which  I  have  difiected. 

31.  The  fmall  guts  of  foetufes  are  full  of  a  liquor 
refembling  the  whites  of  eggs,  which  becomes  thicker 
and  darker  coloured  as  it  defcends  to  the  great  guts. 

32.  Foetufes  increafe  proportionally  lefs,  the  longer 
they  continue  in  the  womb. 

Mauriceau  (a)  pretends  to  determine  the  propor¬ 
tional  increafe  of  a  child  to  be  fixty-four  times  its  own 
weight  in  triple  the  time.  At  the  birth,  twelve 
pounds  *,  at  three  months,  three  ounces ;  at  one  month, 
three  fourth  parts  of  half  a  dram  *  and  at  ten  days, 
lefs  than  half  a  grain. 


(a)  Harvey  ibid. 


Having 
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Having  now  eftablilhed  the  necefiary  fads,  I  de- 
fign  to  ufe  them  hereafter  as  fo  many  axioms ;  and  to 
lave  repetitions,  fhall  only  refer  to  them  bv  the  num¬ 
bers  prefixed  to  each,  in  the  folution  of  the  feveral 
problems,  to  which  I  return. 

PROBLEM  L 

Row  far  the  mouth  or  the  umbilical  vejjels  are  neccjfary 
to  the  nourijhment  of  foetufes, 

SEveral  foetufes,  born  without  mouths,  being  found 
on  examination  to  have  another  pafiage  from  the 
furface  of  their  bodies  to  their  ftomaGh,  have  induced 
authors  of  good  account  to  afiert  the  univerfality  of 
thefe  vicarious  pafiages,  and  bring  that  as  an  argu¬ 
ment  for  the  nutrition  of  foetufes  by  the  mouth :  But 
others  have  given  accurate  and  weli-vouched  hiftories 
of  monfters  who  had  no  luch  pafiages. 

Three  children  (a),  a  whelp  (b),  and  a  lamb  (c), 
were  brought  forth  without  heads  or  any  pafiage  into 
the  chylopoietic  bowels.  Others,  with  heads,  had  no 
pafiage  to  the  ftomach  (d).  Some  who  had  a  pafiage 
into  the  ftomach,  wanted  inteftines  (e) ;  and  into  the 
inteftines  of  others  nothing  could  get  down  (f). 

Thefe  examples  fhew  the  little  neceftity  there  is  for 
either  mouth  or  chylopoietic  organs  in  the  nourifh- 
ment  of  foetufes,  yet  fome  who  are  of  opinion  that  it 
is  conveyed  by  both  the  umbilical  vein  and  the  mouth, 
undertake  to  prove  that  the  fupply  by  the  navel  may 
be  wanting,  as  well  as  that  by  the  mouth  *,  and  there¬ 
fore  that  both  contributing  towards  the  nourifhment 
in  the  natural  (late  of  the  foetus,  whenever  one  of  them 
is  wanting,  the  other  performs  the  function  cf  both, 

(a)  Littre  Mem.  de  l’acad.  des  fciences,  1701.  Mery,  ibid. 
1720.  Buchnerus,  adt.med.  phyfic.  acad.  n.  c  voL  2.  obf.  96. 
(b)  De  Graaf.  de  mulier,  organ,  cap.  15.  Littre  hiit.de  l’acad.  aes 
fciences,  1703,  Brady  Plni.  T'ranl.  n.  304.  (c)  Antoine  hilt, 

de  l’acad.  ties  fciences,  1703.  Ruyfch.  Thei.  4.  n. ,55.  (d)  Bel¬ 
linger  de  feet.  nutr.  chap.  9.  (e)  Lemery  hilt,  de  l’acad.  des 

fciences,  1704.  (f)  Laker-,  Medical  Eilays,  vol.  I.  art.  14. 
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as  is  fometimes  done  in  other  parts  of  the  body.  But 
I  muft  infift  particularly  on  the  feveral  fa<5ts  advanced 
in  proof  of  the  navel  not  being  indifpenfably  neceftary 
towards  the  nourifhment  of  a  foetus.  The  firft  argu¬ 
ment  brought  in  favour  of  this  opinion,  is,  that  Har-  . 
vey,  Needham,  de  Graaf,  who  difte&ed  viviparous 
animals  with  young,  aftiire  us  there  is  no  adhefion  or 
connexion  between  the  fecundines  and  uterus  of  moft 
animals,  for  a  confiderable  time  after  conception,  and 
in  fome  animals  many  months  pafs  before  there  is  any 
adhefion  *  and  that  therefore  the  foetus  can  receive 
nothing  at  this  time  from  the  mother  by  the  umbi¬ 
lical  veftels,  and  confequently  is  then  wholly  nourifhed 
by  the  mouth.  This  argument,  on  fuppofition  that 
the  uterine  veftels  muft  inofculate  with  thofe  of  the 
fecundines,  before  the  umbilical  can  receive  any  liquors 
from  them,  is  indeed  of  great  force  ;  but  according  to 

the  fcheme  explained,  and  1  hope  proved,  §  13 - 16 

of  preliminary  fadts,  it  is  a  matter  of  indifference  whe¬ 
ther  the  liquors  furnifhed  by  the  mother  are  applied  to 
the  bibulous  orifices  of  the  abforbent  veftels  of  the  fe¬ 
cundines,  while  the  liquors  are  contained  within  cells 
formed  in  the  fubftance  of  the  uterus,  (§  2 — •  5.)  or 
whether  they  are  poured  into  the  cavity  of  the  uterus 
itfelf  j  for  thefe  veftels  will  equally  perform  their  office 
in  both  cafes,  and  thereby  ferve  to  nourifh  the  foetus 
fufficiently,  which  takes  off  the  neceftity  of  fuppofing 
the  food  to  be  wholly  received  by  the  mouth.  In 
fome  animals  (mares  for  example)  whofe  allantois  fur- 
rounds  the  amnios  (§22)  and  whofe  fecundines  have 
no  connexion  for  a  conffderable  time  with  the  uterus, 
this  is  finely  illuft rated,  and  the  fcetufes  nourifhment 
being  conveyed  by  the  umbilical  veftels  fully  demon- 
ftrated. 

Next,  feveral  obfervations  are  brought  to  fhew  that 
the  paftage  of  liquors  by  the  navel,  has  often  been  ftopt 
long  before  birth.  In  the  memoirs  of  the  academy  of 
fciences,  (a)  an  account  is  given  of  a  navel-ftring  which 
had  a  knot  in  its  middle.  But  there  is  no  mention 
(a)  Hilt,  de  Pacad.  des  fciences,  1718.  * 
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made  of  the  child’s  condition,  whether  it  was  bom 
dead  or  alive,  nor  any  other  circumftance  by  which  it 
can  be  known  whether  this  knot  ftopt  the  courfe  of 
the  blood,  or  whether  it  was  any  other  than  the  com¬ 
mon  knot  which  midwives  make  fo  much  ado  about. 
Through  fuch  injections  fhew  that  liquors  will  pafs.  In 
plate  III.  fig,  5.  is  reprefented  a  piece  of  a  navel-ftring 
whofe  vefiels  are  diftended  with  wax.  A  A  is  the 
large  vein  •,  B  B  the  two  arteries  twifting  fphally  round 
the  vein  ;  C  a  very  remarkable  convolution  of  the  ar¬ 
teries,  which  refembled  a  knot  before  the  injection  was 
thrown  in.  From  the  whole,  this  obfervation  is  of 
no  ufe  in  the  prefent  argument  *,  and  the  obfervation  of 
children  faid  to  be  killed  by  knots  of  the  navel-ftring  are 
as  little  to  my  purpofe  ;  for  though  the  authors  who 
relate  them  aver  the  knots  to  be  the  caufe  of  death  5 
yet  they  do  not  mention  circumftances  in  the  faCt  fuf- 
ficient  to  fupport  their  opinion 

The  fecond  obfervation  brought  to  prove  the  courfe 
of  the  blood  interrupted  in  the  umbilical  vefTels  before 
birth,  is  what  Heifter  quotes  from  Hoffman’s  difterta- 
tion  de  pinguedine.  A  perfeCt  child  was  born  whofe 
umbilical  rope  was  all  corrupt.  Mr.  Heifter  adds,  it 
would  have  been  impoflible  that  it  fhould  have  lived 
unlefs  it  had  taken  its  nouriftiment  fome  other  way  than 
by  the  navel. 

It  does  not  appear  from  this  account  whether  the 
child  was  born  dead  or  alive,  nor  how  long  the  navel- 
ftring  had  been  corrupted,  nor  what  parts  deftroyed 
by  the  putrefaClion,  whether  the  cellular  membrane 
and  mucus  of  the  rope  only  were  affeCted,  or  if  the 
veftels  involved  in  them  were  alfo  deftroyed.  How 
can  the  total  and  compleat  corruption  of  the  mem¬ 
branes,  mucus  and  veftels  be  reconciled  with  any  ap¬ 
pearance  of  the  umbilical  rope  ? 

Chatton  and  Petrus  Rarneiius  relate  two  hiftories 
which  agree  almoft  exaCtly  in  the  ‘principal  circum- 
ftances.  Healthy  children  were  born  with  the  navel 
fkinned  over.  The  fecund ines  were  of  a  natural  fize 
the  extremities  of  the  umbilic  rope  coalefced.  This 
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circumflance  of  the  fecundines  being  of  a  natural  fize 
fhews,  that  this  accident  did  not  happen  long  before 
birth.  See  §  14.  After  birth  children’s  navels  are 
foon  fkinned  over ;  I  have  frequently  feen  the  tied 
piece  of  the  navel -firing  fall  off  in  two  or  three  days, 
and  the  part  found  where  the  fhrivelled  fkin  feparated  ; 
and  it  is  extremely  probable  that  the  fkin  would  be 
much  fooner  brought  on  the  navel  when  it  was  foak- 
ing  in  the  liquor  of  the  amnios  :  We  have  a  very  con¬ 
vincing  proof  of  the  effedl  of  fuch  a  fait  liquor  in  the 
faliva,  which  not  only  ferves  to  keep  the  mouth  foft 
and  flexible,  but  very  foon  heals  wounds  or  mild  ab- 
feeffes  there.  The  urine  will  fcarce  allow  furgeons  to 
keep  the  wound  in  lithotomy  long  enough  frefh,  while 
notwithflanding  their  utmofl  efforts  it  often  renders 
the  paflage  callous.  From  all  which  I  conclude,  that 
thefe  navel- firings  were  broke  not  a  long  time  before 
birth,  and  if  a  day  or  two,  the  foetus  might  continue 
fo  long  alive  without  any  new  fupplies  of  nourifh- 
ment,  as  well  as  it  does  feveral  days  after  birth,  when 
it  ordinarily  takes  only  fome  purging  fyrups,  and 
there  is  recorded  (a)  an  inflance  of  a  child  who  lived 
{even  days  after  birth,  though  nothing  could  pafs  out 
of  its  flomach  into  its  guts  to  nourifh  it.  The  pro¬ 
bability  of  a  child’s  living  in  the  womb  fo  long  with¬ 
out  nourifhment  is  certainly  much  greater  than  that  it 
fhould  live  weeks  or  months  after  the  waters  have 
been  evacuated,  and  continued  to  be  conflantly  dif- 
charged  (b),  on  the  fuppofition  of  its  receiving  its 
food  moflly  by  the  mouth  for  fome  time  before  birth. 
I  therefore  conclude  from  the  whole,  that  thefe  chil¬ 
dren  were  under  no  neceflity  of  being  fupplied  with 
nourifhment  any  other  way  than  by  the  navel. 

A  more  diredl  proof  of  the  umbilical  veffels  not  be¬ 
ing  neceffary  is  offered  by  two  examples  of  foetufes 
who  had  no  navel- firing.  The  one  is  told  by  Van- 
der  Wiel,  who  fays  (c).  In  the  time  of  the  fair  at  the 

(a)  Medical  F. flays,  vol.  art.  (b)  Mauriceau  dans  plufieurs 
©blervat.  (c)  Obferv.  cant  poll.  pars.  i.  obferv.  32. 
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Hague,  in  the  year  1683,  a  male  child,  a  year  and 
three  months  old,  born  of  poor  parents  in  February 
1682,  was  expofed  fora  fhew.  When  it  was  born, 
there  was  not  the  leaft  veftige  of  the  umbilical  rope 
the  navel  alfo  was  wanting  *,  but  inftead  of  it  a  broad 
round  red  fpot,  as  large  as  a  ftiver  piece  of  money, 
covered  with  a  very  thick  fkin?,  appeared  in  the  hy- 
pogaftrium,  near  the  fharebones  ;  within  the  circum¬ 
ference  of  which  fpot  two  papillulfE  or  aqusedudts  were 
feen,  at  an  inch  diftance  from  each  other,  by  which 
the  urine  was  evacuated.  The  child  died  at  three 
years  of  age.  In  the  notes  upon  this  obfervation  he 
tells  us  its  body  was  not  opened  after  its  death. 

This  hiftory  is  built  only  upon  the  parent’s  informa¬ 
tion,  whole  intereft  it  was  to  make  the  cafe  wonderful, 
and  therefore  not  to  be  relied  on.  There  is  not  any 
mention  of  fecundines,  to  know  whether  the  umbilical 
rope  was  hanging  at  them  ;  and  the  breadth  of  the  fpot 
anfwers  very  well  to  the  navel,  which  probably  would 
have  been  made  certain  by  a  diffedtion.' 

The  fecond  cafe  of  a  navel  being  wanting  is  -told  in  a 
letter  of  an  anonymous  author(a),  who  relates  that  the 
belly  of  a  hare  being  opened,  three  confiderable  balls 
tumbled  out,  in  each  of  which  was  a  little  hare  covered 
all  over  with  fur,  and  that  upon  the  moft  careful  exa¬ 
mination,  he  could  not  perceive  any  communication  be¬ 
twixt  the  foetus  and  the  dam. 

But  the  account  which  this  author  gives  Teems  to  be 
pretty  full  of  inconfiftencies,  and  as  he  declares  himfelf 
never  to  have  differed  a  hare  before,  he  might  have 
miffed  difcovering  the  umbilical  rope,  fince  others  ac- 
cuftomed  to  the  diffedlion  of  hares  have  done  the  fame. 
Needham  reprefents  the  foetus  of  a  rabbet  with  its  fecun¬ 
dines  (which  differ  fcarce  any  thing  from  thofe  of  a  hare) 
where  that  part  of  the  umbilical  rope  in  which  all  the 
veffels  are  inclofed  is  very  fhort,  and  fix  inconfiderable 
branches  go  from  it  feparately  to  the  placenta.  If  thefe 


(a)  Coramer.  Literar  Norimberg. 
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veffels  were  all  broke  at  the  place  where  they  feparate, 
by  the  running  of  the  dam,  or  in  opening  the  mem¬ 
branes,  the  fhort  navel-hiring  would  contra#  and  be  hid 
by  the  fur,  fo  as  to  be  difcovered  with  difficulty, 
the  extremities  of  the  fix  broken  veffiels  would  appear 
on  the  placenta  like  papillulae,  and  the  placenta  would 
be  vafcular  and  whitifh  coloured,  as  he  has  deferibed  it. 

If  then  accurate  inftances  are  recorded  of  foetufes  be¬ 
ing  nourifhed  without  any  poffibility  of  their  receiving 
aliment  by  the  mouth,  or  into  their  chylopoietic  or¬ 
gans  ;  and  if  there  is  no  dihin#  unexceptionable  proof 
made  out,  of  their  being  ever  fupplied  with  nourifh- 
ment  without  the  navel  hiring,  it  neceffarily  follows 
that  the  umbilical  veffels  are  abfolutely  neceffiary  towards 
the  nouriftimentof  a  foetus  and  that  the  mouth  is  not  fo. 

PROBLEM  II. 

Whether  the  liquor  contained  in  the  amnios  is  Proper  food 

for  a  feetns . 

THIS  liquor,  as  fometimes  reprefen  ted,  at  firh 
mild  and  mucaginous,  and  afterwards  thinner, 
more  acrid  and  urinous,  appears  ill  calculated  for 
the  food  of  the  foetus  in  its  different  hates  :  for 
while  a  foetus  is  weak,  and  its  parts  have  little  a#ion, 
they  are  not  fo  well  fitted  for  digehing  and  breaking 
the  cohefion  of  a  fluid,  whole  particles  feparate  with 
fuch  difficulty,  as  when  its  homach,  guts  and  other 
chylopoietic  organs  are  become  hronger  j  confequently 
this  liquor  ought  to  have  been  of  the  reverfe  confi- 
hence  to  what  is  above  deferibed,  as  we  fee  happens 
in  a  cafe  analogous  to  the  prefent  fubjedl,  that  is  in  the 
confihence  of  milk,  which  is  at  firh  thin  and  purgative, 
but  afterwards  becomes  thicker  and  hronger  food. 

Needham  may  perhaps  be  faid  to  have  deferibed 
this  liquor  really  to  be  as  I  have  argued  it  fhould  have 
been  formed  ^  for  he  tells  us  (a^),  that  the  liquor  of 

(a)  Obferv.  Anat.  de  form,  feu  cap,  3, 
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the  amnios  becomes  gradually  thicker  than  it  was 
at  firft  in  the  large  animals :  And  in  another  place  (a ) 
he  affirms,  that  it  gradually  becomes  thicker,  and  foon 
acquires  the  confidence  of  the  white  of  an  egg  *,  nay 
in  the  lad  months  of  a  cow’s  going  with  young,  it  is 
thicker  and  more  vifcid  than  any  gelly.  This  agrees 
exa&ly  with  what  I  alfo  remarked  in  cows,  whofe 
fcetufes  with  their  fecundines  I  have  examined  in  a 
great  many  different  ages.  But  neither  in  this  view 
of  the  confidence  of  this  liquor  does  it  appear  proper 
nourifhment  ,  for  though  the  food  of  a  foetus  might 
be  expelled  to  be  groffer  in  the  lad  months,  when  its 
organs  are  dronger  than  foon  after  conception,  yet  a 
liquor  fo  very  thick  and  vifcid  as  Needham  defcribes 
would  be  altogether  indiffoluble,  and  very  improper 
for  nourifhing  a  creature  whofe  organs  of  digedion  are 
dill  in  a  tender  date,  and  for  whom  nature  has  pro¬ 
vided  fuch  a  dilute  fine  liquor  as  milk  is,  to  ferve  for 
food  a  confiderable  time  after  birth,  when  all  its  parts 
are  become  much  more  robud  and  drong.  If  the 
liquor  of  the  amnios  had  been  defigned  for  food,  it 
would  have  been  at  fird  a  thin  ferum,  which  gradually 
came  afterwards  near  to  the  confidence  and  nature  of 
milk  •,  but  this  I  never  faw,  nor  do  I  know  that  any 
have  affirmed  this  liquor  to  have  been  ever  obferved  of 
fuch  a  proper  confidence  in  the  different  times  of  gra- 
vidation  •,  and  therefore  mud  conclude  that  it  is  not 
defigned  to  ferve  for  food. 

The  liquor  of  the  amnios  feems  not  only  thus  im¬ 
proper  food,  while  it  is  in  a  natural  date ;  but  there 
are  examples  of  it  being  fo  much  depraved,  that  it 
mud  have  been  of  the  word  confequence  to  the  foetus 
to  have  fed  upon  it.  Sued  is  the  hidory  related  by 
Dr.  Bellinger  (b)  of  a  woman  who  had  laboured 
under  a  virulent  gonorrhoea  during  her  pregnancy,  of 
which  die  was  cured  a  very  little  time  before  her  deli¬ 
very.  The  waters  were  very  putrid  and  foetid,  and 
the  membranes  tender  and  almod  rotten  •,  yet  the 

(a)  Ibid.  cap.  5.  (b)  Tra£t.  de  feet.  nutr.  cap.  9. 

B  b  4  child 


2 12  MEDICAL  ESSAYS 

child  was  born  well  and  healthy,  which  could  not  well 
have  happened  if  this  child  had  received  fuch  putrid 
waters  into  its  bowels. 

The  force  of  this  objection  is  attempted  to  be  taken 
off,  by  remarking  that  poifons  and  other  noxious  fub- 
fiances  do  lefs  harm  when  taken  into  the  ftomach  than 
when  immediately  mixed  with  the  blood.  This  is  true 
if  the  quantities  received  both  ways  are  equal  ♦,  but  it 
is  of  no  ufe  in  the  prefent  queftion,  unlefs  it  is  alfo 
proved,  that  fuch  a  quantity  of  this  putrid  liquor  as 
will  be  fufficient  to  nourifh  the  foetus  muff  be  taken 
in  either  by  the  mouth  or  umbilical  veflels  *,  then  in¬ 
deed  it  follows  that  fuch  a  quantity  of  the  putrid  li¬ 
quor  of  the  amnios  will  do  lefs  harm  by  being  received 
at  the  mouth,  than  if  it  had  been  conveyed  by  the 
navel.  I  can  however  fee  no  reafon  to  allow  the 
minor  proportion  to  be  true,  nor  am  I  fenfible  of 
being  brought,  by  a  denial  of  this  proportion,  under 
a  necefiity  of  giving  the  placenta  a  faculty  of  feparat- 
ing  the  pure  from  the  impure,  or  of  fending  the  im~ 
pure  to  the  amnios,  where  it  does  no  harm,  and  the 
pure  to  the  fcstus,  where  it  does  much  good.  There 
is  no  necefiity  to  fuppofe  the  whole  mafs  of  the  mo¬ 
ther’s  blood  to  have  been  tainted  with  the  virulence  of 
this  gonorrhoea.  PoiTibly  this  difeafe  had  its  feat  at 
firfl  in  the  vagina,  and  then  attacked  the  internal  os 
uteri,  and  the  mucus  with  which  it  is  commonly  filled 
in  the  time  of  pregnancy  (fee  an  inftance  of  an  ulce¬ 
rated  os  uteri  from  fuch  a  caufe  by  des  Noves  (aj,  ) 
and  this  corrupted  mucus  might  communicate  its  foetor 
to  the  liquor  of  the  amnios  without  the  veflels  of  the 
placenta  having  received  one  drop  of  it,  and  therefore 
the  child  might  remain  healthy  and  found  unlefs  the 
waters  had  been  long  enough  acrid  to  afFeft  the  furface 
of  its  body  •,  whereas  had  fuch  putrid  liquor  ferved  it 
for  food  a  very  fhort  time,  it  fcarce  could  have  efcaped 
without  fome  difeafe.  Nay  from  what,  was  faid  con¬ 
cerning  the  fource  of  the  liquor  of  the  amnios  being 


(a)  Morgagn.  Adverf.  Anat.  4,  ApixnaeL  40. 
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either  the  foetus  or  its  umbilical  arteries  (fee  §.24  and 
26.)  it  neceflarily  follows  that  the  liquor  of  the  amnios 
in  this  cafe  could  not  have  been  corrupted  in  any  other 
way  than  what  is  juft  now  afligned,  for  a  child  could 
never  have  fuch  liquors  circulate  in  its  veflels  with¬ 
out  being  tainted. 

It  may  be  obje&ed  from  what  I  have  faid  (§.  2£.) 
of  the  branches  of  the  umbilical  vein  abforbing  the 
liquor  of  the  amnios,  that  fuppofing  this  liquor  to 
have  been  corrupted  in  the  manner  I  have  explained 
it,  the  foetus  could  not  have  remained  found,  becaufe 
the  abforbent  veins  muft  have  taken  up  this  corrupted 
fluff,  to  mix  it  with  the  blood  of  the  foetus.  To 
which  I  anfwer,  that  the  quantity  taken  up  by  ab- 
forption  is  but  fmall,  and  the  time  would  appear  to 
have  been  but  fhort  in  which  it  could  have  been  ab- 
forbed.  Next  I  would  obferve  that  though  a  gentle 
contraction  is  neceffary  for  increafing  abforption,  yet 
very  acrid  fubftances  irritate  abforbent  veflels  to  fuch 
a  ftrong  contraction  as  makes  them  uncapable  of  per¬ 
forming  their  functions,  which  is  one  principal  reafon 
why  poifons  when  fwaliowed  do  lefs  harm  than  when 
immediately  mixed  with  the  blood  ;  and  hence  the 
very  acrid  kinds  of  them  are  obferved  to  produce  all 
their  bad  effeCts  on  the  firft  paflages,  without  any  ap¬ 
pearance  of  their  having  entered  the  blood-veflels  (a): 
So  the  child  was  in  much  lefs  danger  than  if  the  putrid 
liquor  had  been  fwaliowed  for  food,  when  it  would 
have  hurt  the  alimentary  tube,  and  if  it  had  gone 
further  muft  have  tainted  the  whole  mafs  of  blood  ; 
or  if  the  laCleals  had  refufed  it  entrance,  the  child 
would  have  been  famifhed  *,  and  at  any  rate  it  would 
have  laboured  under  fome  difeafe,  whereas  in  the 
hiftory  it  is  affirmed  to  have  been  found  and  healthy. 

Whether  then  we  conflder  the  liquor  of  the  amnios 
in  a  found  or  morbid  ftate,  it  appears  to  be  very  ill 
calculated  for  ferving  as  food  to  be  taken  into  the 
ftomach  of  a  foetus. 

(a)  Wepfer.  de  Cicut,  Aquat.-  Mead  an  poifons. 
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PROBLEM  III. 

Whether  the  liquor  of  the  amnios  paffes  into  the  Jlomacb 

of  the  foetus. 

4  .  * 

THIS  queftion  not  admitting  of  an  ocular  de- 
monftration  to  decide  it,  feveral  circumftances 
have  been  brought  to  prove  that  the  liquor  of  the 
amnios  paffes  into  the  ftomach  of  the  foetus  *,  and  not- 
withftanding  the  extreme  improbability  that  a  liquor 
which  is  to  ferve  as  food  to  the  foetus  ftiould  previoufly 
be  fent  into  the  foetus’s  own  veffels  to  circulate  and  be 
fecreted  in  order  to  be  prepared  for  being  fwallowed, 
which  §.  24  and  26.  fhew  would  be  the  cafe  on  this 
fuppofition ;  yet  it  has  been  alledged  that  the  refem- 
blance  between  the  liquor  of  the  amnios  and  that  of 
the  ftomach  is  a  proof  of  the  real  paffage  of  the  liquor 
of  the  amnios  into  the  ftomach. 

I  have  already  defcribed  the  liquor  of  the  ftomach 
as  it  appeared  to  me  in  foetufes  of  different  animals 
(fee  §.  30.)  but  have  not  had  opportunities  to  obferve 
the  liquor  of  the  amnios  in  the  different  ftates  of  a  fuf- 
ficient  variety  of  foetufes  ;  and  therefore  fhall  firft  con- 
fider  it  as  it  is  reprefented  by  others,  and  afterwards 
fhall  fuppofe  what  I  faw  in  cows  to  be  general. 

If  the  liquor  of  the  amnios  is  at  firft  mild  and  mu* 
caginous,  and  afterwards  becomes  thinner  and  more 
acrid,  it  differs  greatly  from  the  liquor  of  the  ftomach, 
which  on  the  contrary  turns  gradually  more  vifcous  as 
the  foetus  increafes.  30.)  Nor  will  it  fuffice  to  fay 
that  the  finer  parts  are  abforbed  by  the  veffels  of  the 
ftomach  ;  for  fuch  an  abforption  could  never  make  a 
thin  watery  liquor  leave  a  greater  quantity  of  a  grofs 
mucus  than  a  thick  gelly  would  do  ;  efpecially  when 
there  is  lefs  time  allowed  for  the  abforption  of  the 
watery  liquor  by  the  quicker  digeftion  which  the  foetus 
muft  be  fuppofed  to  have  when  it  becomes  larger  and 
ftronger.  Upon  which  account  too,  the  contents  of 
the  ftomach  would  be  more  and  much  oftener  diluted 
by  the  thin  food  fwallowed  in  greater  quantity  and 

more 
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more  frequently.  And  then  we  might  expedt  fome- 
times  to  fee  the  thin  liquor  lately  taken  down,  and  the 
thick  remains  of  the  former  food  diftindt,  without 
being  blended,  as  we  obferve  the  mucus  of  the  fto¬ 
mach  of  adults  to  keep  in  a  feparate  body  from  any 
thin  liquors  drunk  fome  little  time  before  they  are  vo¬ 
mited  :  This  however  is  never  obferved  in  the  foetus, 
though  it  has  neither  refpiration,  vomiting,  nor  other 
conquaflatory  preflure  on  its  ftomach,  to  in  corporate  the 
different  liquors  contained  in  it ;  and  therefore  there 
is  no  probability  that  they  fhould  be  fo  intimately 
blended  ;  fo  that  on  the  whole  the  liquors  of  the  am¬ 
nios  and  ftomach  are  fo  far  from  refembling  each  other 
in  this  cafe,  that  their  appearances  difcover  them  to 
be  very  different,  and  deftroy  the  fuppofition  of  that 
of  the  amnios  ever  being  fent  down  into  the  ftomach. 

Let  us  next  fee  how  well  the  liquor  of  the  amnios 
of  cows  taken  for  a  general  rule  will  ferve  to  fupport 
this  alledged  refemblance.  It  muft  indeed  be  owned 
that  till  the  liquor  of  the  amnios  comes  to  a  certain 
degree  of  vifcidity,  which  probably  happens  when  the 
cow  has  gone  three  fourths  of  her  time,  the  appearances 
of  refemblance  are  pretty  favourable,  only  while  the 
foetus  is  very  young  the  objections  to  the  former  fup¬ 
pofition  take  place,  becaufe  for  fome  time  the  liquor 
is  glairy,  then  becomes  of  the  fame  confidence  with 
that  in  the  ftomach  at  the  period  juft  now  mentioned, 
after  which  the  appearances  are  quite  deftrudtive  of 
any  refemblance  ;  for  the  liquor  of  the  amnios  becomes 
confiderably  thicker  ;  and  even  when  their  confidence 
is  alike,  I  have  often  feen  the  liquor  of  the  amnios 
dark-brown  coloured  and  turbid,  while  that  in  the 
ftomach  was  of  a  pale  watery  colour,  and  pellucid  ; 
and  at  other  times  I  have  obferved  the  contrary  of 
this  and  other  remarkable  varieties  of  appearances  : 
Which  perfuades  me  that  there  is  no  communication 
between  the  cavity  of  the  amnios  and  the  ftomach. 

2.  The  liquor  of  the  amnios  is  generally  faid  to  be 
confumed,  or  in  very  little  quantity,  at  or  near  the 
birth  \  from  which  it  is  inferred  that  it  has  been  fwal- 
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lowed  down  by  the  foetus.  De  Graaf,  in  confirmation 
of  this  fad,  tells  us  (a),  that  hedifleded  a  rabbet  when 
file  was  about  to  kindle  :  In  the  time  of  his  difieding 
the  mother,  fome  of  the  foetufes  came  out  with  their 
membranes  intire,  and  without  any  liquor  contained  in 
the  amnios  or  chorion.  He  obferved  alfo  the  fame 
thins  in  the  others  which  were  taken  out  of  the  ute- 
rus,  and  to  be  allured  that  the  coats  were  not  bro¬ 
ken,  he  diftended  the  membranes  with  air,  and  found 
they  were  entire. 

Whatever  truth  is  in  the  general  propofition,  De 
Graaf’s  obfervation  fhews  only  what  happened  in  that 
particular  animal,  without  determining  what  the  quan¬ 
tity  of  liquor  is  for  ordinary  in  rabbets  •,  far  iefs  does 
it  teach  us  what  we  ought  to  fay  of  animals  in  ge¬ 
neral. 

A  great  many  creatures  have  not  all  this  liquor  con- 
fumed  at  birth.  I  have  feen  a  remarkable  quantwv  of 
liquors  {fill  remaining  in  the  amnios,  aft  :■  v  deli¬ 
very  of  feveral  animals,  but  my  obfervations  have  not 
been  fufficient  to  determine  (except  in  cows)  what 
proportion  the  liquor  of  the  amnios  bears  at  birth,  to 
what  it  was  formerly.  Harvev,  who  feems  to  write 
on  this  fubjed  accurately  and  from  obfervation,  when 
he  is  endeavouring  to  prove  the  liquor  amnii  to  ferve 
for  food  to  the  foetus,  raifes  this  objedion  to  himfelf 
(b) :  “  One  might  believe  that  the  liquors  which  we 
4C  appointed  for  food  to  the  foetus,  are  excrementi- 

tious,  and  chiefly  on  this  account,  becaufe  they 

increafe  as  the  foetus  turns  bigger ;  and  in  the 
“  birth  of  feveral  creatures,  when  it  is  probable  all 
44  the  aliment  is  confumed,  they  are  feen  in  great 
Cc  plenty.”  And  where  he  is  treating  of  the  hu¬ 
man  waters,  and  is  proving  the  liquor  of  the  amnios 
to  be  no  excrement,  he  fays  (c)  it  is  feen  in  lefs  quan¬ 
tity  proportionally  (pro  proportione)  near  the  time  of 
birth.  In  cows  the  liquor  is  evidently  decreafing  in 
its  quantity  fome  months  before  the  delivery.  This 


(a)  De  Mulier.  organ,  cap.  15. 
(c)  Exercit,  56. 


(b)  De  humor,  uter. 
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confumption  of  the  liquor  in  cows  is  made  by  its  paf- 
fing  into  the  ftomach  of  the  foetus,  fay  the  gentlemen 
who  differ  from  me  in  opinion,  but  previoufly  to  this 
conclufion  they  muft  prove  one  or  other  of  thefe  two 
proportions,  either  that  the  liquor  does  go  down  into 
the  ftomach,  or  that  it  cannot  poftibly  be  carried  off 
any  other  way.  The  truth  or  faifhood  of  the  firft  of 
thefe  depends  on  the  arguments  examined  in  th£  fub- 
fequent  part  of  this  effay,  and  muft  have  the  fame 
fate  with  them  ;  and  as  to  the  latter  proportion  I 
flatter  myfelf  that  I  have  demonftrated  another  paf- 
fage  by  which  it  may  go,  (§.  25.)  and  really  by  which 
only  we  can  fuppofe  it  to  go  in  order  to  account  for 
all  the  phenomena.  While  the  foetus  is  weak,  the 
arteries  of  the  amnios  pour  out  more  than  the  veins 
take  up  (§.  15  and  26),  and  the  heat  affiled  by  the 
conquaflatory  motions,  to  which  the  liquor  is  expofed, 
melts  down  its  particles,  and  makes  it  appear  more 
watery  :  But  when  the  veflels  of  the  foetus  grow 
ftronger,  and  confequently  the  veins  abforb  more 
(§.  5.  )  the  quantity  collected  does  not  increafe  fo  faff, 
and  in  fome  time  the  liquors  thrown  out  and  thofe  ab- 
forbed  are  near  equal,  when  the  quantity  of  the  liquor 
amnii  remains  much  the  fame,  till  at  laid  the  veins 
prevailing,  the  quantity  diminifhes,  and  continues  to 
do  fo  till  birth  ;  but  feeing  the  veins  take  up  chiefly 
the  finer  particles,  what  they  leave  muft  become 
more  thick  and  vifcous.  All  this  will,  casteris  paribus, 
be  obferved  in  different  animals  proportionally  to  the 
flzes  and  numbers  of  the  veflels.  If  what  Rohault 
affirms  (b)  be  true  of  the  human  liquor  amnii  being 
always  in  a  watery  ftate,  which  fo  far  as  I  could  ob- 
ferve,  it  is  rather  mere  than  in  other  creatures  •,  the 
arteries  or  exhalant  veflels  are  fmaller  and  the  veins 
perform  lefs  abforption  than  thofe  of  brutes. 

The  liquor  of  the  amnios  ferves  to  keep  the  foetus 
and  its  membranes  foft  and  extenflble,  hinders  them 
from  cohering,  and  defends  the  foetus  from  prefliire 

(a)  Mem.  de  l1  Acad.  des  Sciences. 
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or  other  violence  which  it  needs  moft  to  be  protected 
from,  while  its  parts  are  very  tender,  for  which  this 
liquor  is  then,  at  leaft,  in  greater  proportion  than  after¬ 
wards,  when  the  foetus  is  firmer  and  ftronger ;  and 
by  the  liquors  real  or  proportional  quantity  being  lefs 
towards  the  time  of  birth,  the  mother  is  not  in  fo 
much  danger  of  fuffering  by  the  overftretching  of  the 
uterus,  as  ftie  certainly  would  be  if  the  waters  increafed 
proportionally  with  the  foetus. 

3.  Befides  thefe  arguments  deduced  from  the  qua¬ 
lity  and  quantity  of  the  liquor  of  the  amnios,  it  is 
further  pleaded  by  thofe  who  favour  the  opinion  of 
the  nutrition  of  a  foetus  by  the  mouth,  that  the  foetus 
{hews  it  was  accuftomed  to  take  down  aliment  while 
it  was  in  the  womb,  by  its  knowing  how  to  fuck  as 
foon  as  it  is  born.  But  what  is  there  in  the  leaft  ana¬ 
logous  to  a  nipple  within  the  amnios  on  which  the 
foetus  could  have  pradtifed  fucking  while  in  the  womb  ? 

4.  Here  is,  fay  they  again,  a  liquor  in  the  amnios 
conftantly  applied  to  the  orifice  of  a  canal  which  leads 
to  a  cavity,  and  wherefore  it  probably  will  pafs  down 
there. 

To  this  it  is  anfwered,  that  there  are  impediments 
both  to  the  entry  and  paftage  of  the  liquor.  The  firft 
is  the  lips  being  found  generally  fhut  in  a  foetus. 
This  however  is  denied.  In  moft  of  the  foetufes  of 
cows  which  I  looked  at,  the  lips  were  contiguous  ;  in 
fome  few  the  point  of  the  tongue  lay  between  them  *, 
and  in  all  the  human  fcetufes  the  lips  were  contiguous, 
which  indeed  might  be  expedled,  fee  §.  29.  The  force 
by  which  the  lips  are  kept  contiguous  will  however  not 
probably  be  fo  great  as  that  by  which  the  eyelids  are 
{hut,  becaufe  the  fphindter  oris  does  not  feem  to  be  fo 
much  fuperior  to  its  antagonifts  as  the  orbicularis  pal¬ 
pebrarum  is  to  the  redtus  Fallopii. 

This  obftacle  of  the  lips  is  not  the  only  one  ;  for 
the  under-jaw  being  fupported  by  its  levators  will  keep 
the  tongue  applied  to  the  roof  of  the  mouth,  and  the 
pharynx  always  is  fhut,  unlefs  when  the  voluntary 
convulfive  adtion  of  deglutition  is  performed.  That  I 
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might  know  how  thefe  parts  appeared  in  a  foetus,  I 
opened  the  mouths  of  feveral,  then  cautioufly  depref¬ 
ling  the  point  of  the  tongue,  I  faw  the  root  of  it  raifed 
up  againSt  the  palate.  When  the  root  was  depreffed, 
the  velum  pendulum  appeared  hollow  below  where 
the  tongue  had  been  lodged,  and  was  fo  convex  above 
as  to  Shut  up  the  paffages  to  the  noStrils.  As  to  the 
pharynx  being  always  fhut,  it  is  univerfally  known ; 
but  to  make  lure  of  it  I  put  a  funnel  into  the  mouths 
of  feveral  foetufes  after  their  tongues  were  depreffed, 
and  holding  them  ere£l,  I  poured  water  into  the 
funnel,  but  none  paffed  farther  than  the  root  of  the 
tongue. 

I  cannot  omit  the  mention  of  the  remarkable  me- 
chanifm  employed  here,  for  keeping  the  tonuge  more 
clofe  to  the  palate,  chuiing  the  human  foetus,  as  beft  / 
known,  to  illustrate  it  by.  When  a  foetus  lies  with 
its  neck  bended,  fuch  of  the  mufcles  as  are  fituated 
below  the  os  hyoides  are  considerably  relaxed,  which 
thofe  above  it  are  not.  Thefe  latter  are  naturally 
Stronger,  and  gaining  over  the  others  by  the  difference 
of  their  Stretching,  pull  the  os  hyoides,  tongue,  &c. 
upwards,  and  prefs  them  So  Strongly  againft  the  up¬ 
per  part  of  the  fauces  and  mouth,  as  to  leave  their 
print  in  the  flexible  parts,  and  by  bringing  all  the  Sides 
of  the  paffage  into  the  oefophagus  clofe  together* 
prevent  any  thing’s  getting  down  into  it. 

Since  then  there  are  fuch  obstacles  to  be  overcome, 
the  liquor  of  the  amnios  cannot  pafs  unlefs  either  the 
force  with  which  it  is  fqueezed  is  Superior  to  the  resi¬ 
stance,  or  the  fcetus  perform  the  a&ion  of  deglu¬ 
tition. 

I  Shall  now  examine  an  experiment  which  is  faid  to 
demonstrate  the  paSTage  of  the  liquor  of  the  amnios  in¬ 
to  the  Stomach  :  Tt  is  related  thus  by  Mr.  Heilter  (a). 

I  received  a  full  formed  perfect  foetus  of  a  cow,  in- 
cloled  in  the  uterus  and  membranes,  in  cold  weather 
not  only  the  liquor  of  the  amnios  which  furrounds 

(a)  Compend.  Anat.  Not.  37. 
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the  foetus  was  frozen  ;  but  the  fame  liquor  was  found 
frozen  in  the  mouth,  cefophagus  and  ftomach  like 
one  continued  fubftance.  The  column  of  ice  in  the 
cefophagus  was  about  an  inch  thick.  I  faw  the  fame 
phenomenon  another  winter. 

If  this  column  was  only  the  water  naturally  con¬ 
tained  in  the  gullet  frozen,  then  all  the  contents  of 
the  ftomach  would  run  out,  whenever  a  foetus  was 
fufpended  with  its  head  downwards,  or  if  the  gullet 
was  flit  open  while  the  foetus  hanged  by  its  mouth  the 
water  would  run  out  as  far  as  the  flit ;  but  none  of 
thefe  things  happen  upon  trial.  The  icy  column 
therefore  was  introduced  in  the  gullet  from  the  amnios 
or  ftomach  by  the  expanding  force  of  freezing  liquors 
confined  within  the  frozen  rigid  uterus  and  fecundities, 
a  force  far  fuperior  to  any  refiftance  which  can  be 
fuppofed  here.  To  confirm  this  I  puftied  a  trocar 
into  the  amnios  of  feveral  calves  involved  in  the  uterus 
and  fecundines,  and  forcibly  injedted  milk  through  the 
canula  of  the  trocar  ;  then  caufed  the  uterus  to  be 
prefled  ftrongly  by  feveral  people,  fometimes  equally, 
at  other  whiles  alternately,  but  none  of  it  would  pafs 
into  the  ftomach,  which  is  a  demonftration  that  Mr. 
Heifter’s  experiment  is  not  a  proof  of  what  naturally 
happens  to  a  foetus,  but  only  of  the  force  of  expanfion 
in  freezing  liquors. 

The  only  other  fuppofition  to  be  made  of  the  foetus 
taking  the  liquor  of  the  amnios  into  its  ftomach  is,  that 
it  fwallows  down  thefe  waters,  by  performing  the  vo¬ 
luntary  con vul five  adlion  of  deglutition.  But  as  there 
is  no  diredl*  proof  of  this,  I  forbear  the  mention  of 
many  probable  arguments  againft  it.  Poflibly  the  fup¬ 
pofed  advantage  of  taking  in  food  may  be  alledged  as 
an  argument  ;  but  by  what  has  been  faid  in  the  folution 
of  the  fecond  problem,  and  elfewhere  in  this  paper,  it 
appears  that  inftead  of  an  advantage,  this  would  rather 
be  hurtful  to  the  foetus;  and  therefore  the  pafiage  into 
the  ftomach  fhould  be  kept  clofe  fhut  inftead  of  having 
liquor  forced  down  into  it. 


5.  Some 
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5.  Some  authors  have  afTerted  theneceflity  of  fuch  a 
liquor  having  been  taken  down,  in  order  to  keep  the 
chylopoietic  organs  of  fufficientdimenflons  for  receiving 
due  fupplies  of  food  after  birth.  If  it  had  been  con- 
lidered,  how  languid  and  flow  the  motion  of  the  con¬ 
tents  of  thefe  organs  muft  be  in  a  foetus,  the  contrac¬ 
tile  tone  of  whole  fibres  is  extremely  weak,  and  not 
aflifted  by  prefliire  from  refpiration  or  any  other 
power,  it  might  have  been  thought,  that  the  liquors 
Supplied  by  the  vefiels  of  thefe  hollow  vifcera  would 
have  been  fufficient  for  this  purpofe.  The  youngeft 
foetufes  have  their  ftomachsfull  (§.  30.),  which  plainly 
points  out  the  fource  of  the  liquor  of  the  flomach  to 
be  no  other  than  the  flomach  itfelf.  The  contrivance 
of  pufhing  the  blood  in  the  defcending  aorta,  with 
the  united  force  of  both  ventricles  of  the  heart 
(§.  20.)  is  in  part  defigned  to  promote  a  greater  fecre- 
tion  in  thefe  hollow  vifcera,  where  the  reflftance  is  lefs 
than  in  the  ordinary  glands. 

6.  The  quantity  of  mucus  in  the  flomach  and  fmall 
guts,  and  of  the  meconium  in  the  greater  (§.  30,  31.) 
has  been  brought  as  a  convincing  argument  of  the  foe¬ 
tufes  feeding  on  the  liquor  of  the  amnios*,  and  as  a 
proof  a  poftericri  a  whelp  brought  forth  without  a 
head  is  mentioned  (a),  whofe  flomach  was  empty,  and 
in  whofe  inteftines  there  was  but  a  fmall  quantity  of 
excrements.  It  is’alfo  probable,  that  a  circumftance 
inthe  child  which  Mr.  Calderdefcribes  (b may  be  made 
ufe  of  as  an  argument  here,  which  having  the  pafiage 
from  the  flomach  into  its  inteftines  (hut  up,  contained 
but  a  fmall  quantity  of  meconium  in  its  guts.  For 
it  may  be  laid,  that  the  whelp  fnews  the  flomach 
not  to  furnifti  its  own  liquor,  but  to  receive  it  from 
the  mouth,  and  as  well  as  the  child  had  little  me¬ 
conium,  becaufe  the  liquor  of  the  amnios  was  not  lent 
down  into  the  guts. 

The  quantity  of  matter  contained  in  the  flomach 
and  guts  of  a  foetus  is  no  argument  for  food  being  fur- 

(3)  De  Graaf.  de  Mulier.  organ,  cap.  15.  (b)  Medical  Ef- 

fays  vol.  1.  art.  1 4. 
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nifhed  from  the  amnios, but  on  the  contrary,,  is  a  ftrong 
one  againft  it ;  for  there  is  not  more  of  the  meconium 
after  nine  months,  than  what  an  infant  paffes  of  feces 
in  one  day,  and  its  colour  evidently  difcovers  the 
liquors  fecreted  within  the  foetus’s  body,  to  compofe 
a  conftderable  {hare  of  it. 

If  the  whelp  is  applied  to  prove  the  ftomach  inca¬ 
pable  of  furnifhing  any  liquor,  becaufe  this  one  was 
found  empty,  it  will  prove  too  much,  fince  none  can 
fay  that  the  ftomach  fecerns  no  liquor.  The  empti- 
nefs  of  the  whelp’s  ftomach  was  owing  to  a  faulty  dif- 
pofttion  of  the  veffels,  for  I  fhall  foon  give  pofttive 
proof  of  the  ftomach’s  being  capable  of  furnifhing  the 
quantity  of  liquor  commonly  found  in  thefe  foetufes, 
without  receiving  any  thing  from  the  amnios. 

In  the  child,  the  ftomach  fent  nothing  down,  and 
the  divided  duodenum  hindred  the  bilary  and  pan¬ 
creatic  liquors  faffing  freely,  which  made  the  excre¬ 
ments  few. 

The  two  following  hiftories  give  pofttive  evidence 
of  the  ftomach  and  guts  being  able  to  furnifh  their 
contents.  The  firft  is  of  a  pig,  which  Dr.  Bellinger 
describes  (a)  brought  forth  with  its  mouth  quite  fhut 
up,  but  having  its  ftomach  and  guts  full  of  the  ufual 
contents.  The  other  inftance  is  rather  ftronger ;  for 
Mr.  Antoine  (b)  found  a  vifcous  yellow  liquor,  like  to 
excrements  in  the  ftomach  and  guts  of  a  lamb  which 
had  neither  head,  heart,  lungs,  liver  nor  pancreas. 
Hence  the  meconium  is  no  other  than  the  groffer  parts 
of  the  liquors  fecreted  in  the  alimentary  tube,  and  of  the 
bile  and  pancreatic  juice. 

Thefe  are  all  the  arguments  of  any  weight,  which  I 
know  to  be  advanced  for  proving  the  paftage  of  the 
liquor  of  the  amnios  into  the  ftomach.  In  anfwer  to 
which,  I  have  offered  reafons  which  feem  to  turn  them 
all  in  favour  of  the  fide  of  the  queftion  oppoftte  to  that 
for  which  they  were  advanced ;  and  therefore  I  con- 

fa}  De  feet.  nutr.  cap.  9.  (b)  Hilt,  de  l’acad.  des  fciences, 
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elude  this  third  problem  by  averting,  that  the  liquor  of 
the  amnios  does  not  pafs  into  the  ifomach  of  a  feetus. 

Seeing  then  the  three  >  problems  are  refolved  with 
refped  to  viviparous  animals,  in  favour  of  the  nu¬ 
trition  by  the  navel  alone,  allow  me  to  fum  up  all  in 
a  fhort  recapitulation  of  the  arguments  already  infilled 
on  at  length. 

Since  the  foetus  is  capable  of  receiving  its  whole  nou- 
rifhment  by  the  umbilical  vein  alone,  whereas  none  can 
fubfift  without  the  umbilical  velTels, - Since  the  li¬ 

quor  of  the  amnios  is  ill  calculated,  in  its  natural  ftate, 
for  the  food  of  a  foetus  and  becomes  fometimes  al¬ 
together  unfit  food  in  morbid  cafes,  without  the  foetus 
being  any  way  injured, - Since  it  is  highly  impro¬ 

bable  that  a  creature  fhould  furnifh  its  fubfiftence  out  of 
its  own  body,  which  muft  be  the  cafe  if  the  foetus  feeds 
on  the  liquor  of  the  amnios, — Seeing  it  cannot  be  inferred 
from  any  refemblance  of  the  liquors  of  the  ftomach 
and  amnios,  nor  from  any  other  appearances,  that  that 
of  the  amnios  is  ever  fent  down  into  the  ftomach, 

- Seeing  no  diredt  proof  can  be  had  of  the  liquor  of 

the  amnios  being  prefted  or  fwallowed  down  *,  but  on 
the  contrary,  all  circumftances  make  it  probable  that  it 
does  not  go  down,  and  fince  all  the  phenomena  of 
a  foetus  can  be  moft  reafonably  accounted  for,  with¬ 
out  fuppofing  the  liquor  of  the  amnios  to  be  any  part 
of  its  food,  Is  it  not  reafonable  to  exclude  the  mouth 
from  the  office  of  conveying  the  aliment  of  the  feetufes 
of  viviparous  animals,  and  to  believe  that  all  their 
nourifhment  is  conveyed  by  the  umbilical  veffels  ? 


The  fequel  of  the  preceding  effay  071  the  nutrition 
of  feetufes;  by  the  fame.  Vol.  II.  art.  10. 

ICome  now  to  confider  how  far  the  nutrition  of 
the  foetufes  of  oviparous  animals,  and  of  plants 
ferves  to  illulirate  or  confirm  what  has  been  argued 
for  in  the  prece  ding  effay.  I  fhall  hrfl  treat 

Of  the  nutrition  of  the  feetufes  of  oviparous  animals < 


1.  f  H  E  fhell  of  an  egg  becomes  more  brittle  by 
j[  being  expofed  to  a  dry  heat. 
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2.  The  fhell  is  lined  every  where  with  a  very  thin, 
but  pretty  tough  membrane,  which  dividing  at  or 
very  near  to  the  obtufe  end  of  the  egg,  forms  a  fmall 
bag  in  which  only  air  is  contained. 

3.  In  a  new  laid  egg  this  bag  appears  very  little, 
but  becomes  larger  when  the  egg  is  kept. 

4.  The  white  of  an  egg  is  contained  in  concentrical 
membranes,  but  is  not  all  of  the  fame  confidence  ;  for 
the  exterior  part  of  it  is  thin  and  diffufes  itfelf  al- 
moft  like  water,  when  the  membranes  are  broke  ; 
whereas  its  interior  part  is  vifcous. 

5.  The  white  of  an  egg  can  make  its  way  through 
the  fhell,  as  appears  from  its  wafting  by  keeping, 
efpecially  if  it  is  expofed  to  a  gentle  heat. 

6.  The  globular  yolk  feems  to  be  no  other  than  a 
liquor  inclofed  in  a  membrane,  becaufe  whenever  the 
membrane  is  broke,  it  runs  all  out;  it  is  fpecifically 
heavier  than  the  white. 

7.  The  chalazae  are  two  white  fpungy  bodies,  rifing 
very  fmall  from  oppofite  fides  of  the  membrane  of  the 
yolk,  but  gradually  become  larger  as  they  are  ftretched 
out  from  it  in  an  oblique  direction  with  regard  to  the 
two  ends  of  the  egg. 

8.  If  we  compare  the  chalazae  to  the  extremities 
of  an  axis  palling  through  the  fpherical  yolk,  this 
fphere  will  be  compofed  of  two  unequal  portions,  its 
axis  not  palling  through  its  center  ;  confequently,  fince 
it  is  heavier  than  the  white  (§.  6.)  its  fmaller  portion 
muft  be  uppermoft  in  all  portions  of  the  egg. 

9.  The  yellowilh- white  round  fpot  or  tread  is  placed 
on  the  middle  of  the  fmaller  portion  of  the  yolk  ;  and 
therefore,  by  §.  8.  muft  always  appear  on  the  fuperior 
part  of  the  yolk. 

1  o.  The  tread  feems  to  be  compofed  of  feveral  circles 
of  different  colours,  and  in  a  fecundated  egg  contains 
the  chick  (a) 

1 1.  Eggs  whofe  obtufe  ends  are  rubbed  over  with 
J infeed-oil,  or  fuch  other  fubftances  as  block  up  fmall 

(a)  Malpigh.  de  ovo  incubat. 
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pores,  are  as  fit  for  bringing  forth  chickens,  when 
incubated  by  a  hen,  as  other  eggs  are.  Eighteen  eggs, 
belmeared  in  the  manner  mentioned,  were  marked, 
and  fet  with  the  like  number  of  other  eggs,  under 
three  hens,  who  brought  out  thirty  fix  chickens,  not 
one  egg  of  the  whole  number  failing. 

12.  After  incubation,  the  air-bag  is  gradually  ex¬ 
tended  •,  till  near  the  time  of  the  exclufion  of  the  chick, 
it  occupies  fomewhat  more  than  a  third  of  the  cavity 
of  the  fihell. 

13.  The  extended  bag  does  not  collapfe,  upon  being 
expofed  to  the  prefTure  of  the  atmofphere,  after  in¬ 
cubated  eggs  are  opened  (a). 

14.  By  incubation,  the  white  becomes  thinner  and 
more  turbid,  efpecially  on  its  upper  part,  near  to  the 
air-bag,  where  it  is  alfo  firft  confumed  ;  and  it  is  after¬ 
wards  diminifhed  towards  the  (harp  end  of  the  egg, 
till  at  laft  nothing  of  it  is  left,  except  a  chalky  fubftance 
at  the  lower  part  of  the  fhell. 

15.  As  the  part  of  the  white,  neareft  to  the  tread,  is 
wafted,  its  membrane  and  the  tread  ftill  approach 
nearer  till  they  become  contiguous.  This  membrane 
of  the  white  is  commonly  called  the  chorion. 

16.  Sometime  before  the  white  is  quite  confumed, 
what  remains  of  it  is  placed  at  the  lower  part  of  the 
egg,  and  therefore  the  yolk  is  interpofed  betwixt  it 
and  the  membrane,  which  immediately  contains  the 
foetus,  (fee  §.  9.  and  ro.) 

17.  The  white  of  a  fecundated  egg  is  as  fweet,  and 
free  from  corruption,  during  all  the  time  of  incubation, 
as  it  is  in  a  new  laid  egg. 

(a)  It  is  fomewhat  out  of  my  fpbere  to  enquire  how  the  addi¬ 
tional  air  gets  into  the  bag  ;  but  if  any  are  curious  enough  to 
make  this  enquiry,  I  would  recommend  to  them  to  obferve  how 
this  air-bag  diftends  and  keeps  ftretched  in  an  exhaufted  receiver 
of  an  air-pump  ;  to  exhauit  the  air  gradually  out  of  the  fhell, 
•while  it  Hands  expofed  to  the  atmofphere,  both  while  the  air-bag 
is  entire,  and  after  it  is  bioke,  obferving  always  the  rifing  or  fal¬ 
ling  of  the  mercurial  gage.  To  confider  §.  11.  and  13.  and  to 
confult  Bellini,  de  inot.  cord.  prop.  ix.  and  Hales’s  Statics. 
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18.  The  thinner  white  generally  will  not  coagulate 
with  heat,  till  the  ninth  or  tenth  day  of  incubation, 
after  which  it  frequently  will. 

19.  Very  foon  after  incubation,  the  volume  of  the 
yolk  increafes  and  rifes  nearer  to  the  upper  part  of  the 
egg  ;  confequently  its  fpecific  weight  decreafes. 

20.  The  yolk  becomes  pale  and  more  fluid  for 
fome  time,  efpecially  on  the  flde  next  to  the  chick, 
where  its  bulk  alfo  fooneft  increafes ;  but  afterwards 
the  membranes  of  the  yolk  turn  firmer  and  ftronger, 
and  the  liquor  in  them  is  lefs  in  quantity,  and  becomes 
more  vifcous. 

2  j .  As  the  chick  .increafes,  the  yolk  is  deprefled  in 
the  middle,  and  is  foon  brought  into  the  form  of  a 
Jiorfe-fhoe,  in  the  middle  of  which  the  chick  is  lodged. 

22.  The  yolk  remains  frefh  and  uncorrupted  all  tile 
time  of  incubation,  and  is  always  coagulable. 

23.  Not  long  before  the  exclusion  of  the  chick, 
the  whole  yolk  is  taken  into  its  belly. 

24.  The  whole  white  and  yolk  are  not  confumed 
by  the  chick  •,  for  fome  part  of  the  humors  of  the 
egg  efcapes  through  the  fliell,  and  is  not  fupplied  by 
any  thing  from  without,  as  evidently  appears  from  an 
egg’s  becoming  fo  much  fpecifically  lighter  as  to  fwim 
in  water  after  incubation,  though  it  funk  in  it  when 
recent. 

25.  The  chalazae  remain  long  without  being  confi- 
derably  changed,  unlefs  they  are  brought  nearer  to 
each  other  by  the  crefcent  form  of  the  yolk ;  at  laft 
they  degenerate  into  a  dry  chalky  fubftance. 

26.  The  tread  is  very  foon  enlarged  by  incubation  ; 
and  being  buoyed  up  on  the  top  of  the  yolk  to  the 
fuperior  part  of  the  egg,  is  placed  near  to  the  air-bag  * 
and  when  both  increafe  they  become  contiguous. 

27.  The  tread  is  called  amnios  when  it  becomes 
large  and  contains  the  colliquamentum  or  liquor  in 
which  the  chick  is  immerfed. 

28.  The  quantity  of  the  colliquamentum  gradually 
increafes  till  the  fifteenth  or  fixteenth  day  of  incuba¬ 
tion  i  NQn  the  eighteenth  it  is  all  confumed,  and  in  the 

three 
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three  following  days  fcarce  any  moifture  can  be  ob- 
ferved  on  the  internal  furface  of  the  amnios. 

29.  The  liquor  of  the  amnios  is  more  tranfparent 
than  the  colliquated  white  *,  its  tafte  is  more  fair,  and 
it  has  no  fmell.  Its  confidence  at  firit  is  a  little  vif- 
cous,  then  it  becomes  more  fluid,  and  afterwards 
turns  ropy  again. 

30.  The  allantois  and  its  contained  urine  are  to  be 
feen  in  an  egg  as  well  as  in  the  fecundities  of  vivi¬ 
parous  animals. 

31.  Though  the  heart  is  among  the  firft  parts  of 
the  chick  which  can  be  diftinguifhed,  yet  the  umbili¬ 
cal  veffels  are  feen  much  about  the  fame  time. 

32.  The  umbilical  veffels  gradually  difperfe  their 
branches  upon  the  amnios,  upon  the  yolk  and  upon 
the  membranes  of  the  white  :  The  extremities  of  their 
much  greater  number  being  immerfed  into  the  white, 
are  extended  proportionally  as  it  is  colliquated. 

33.  Near  to  the  end  of  incubation,  the  umbilical 
veffels  begin  to  fhrivel  and  decrcafe,  till,  at  the  exclu- 
fion,  they  are  very  fmall. 

34.  The  embryo  is  feen  at  firft,  in  form  of  a  fmall 
worm  •,  then  its  fpine,  with  the  large  prominencies 
which  afterwards  fhew  themfelves  to  be  the  brains  and 
eyes  appear  :  The  other  bowels  feem  hanging  from 
the  fpine  •,  the  chafm  of  the  mouth  difeovers  itfelf ; 
the  extremities  fprout  out  *,  the  vifeera  are  gradually 
covered  with  the  teguments  •,  and  at  laft  the  beak, 
nails  and  feathers  are  feen  :  After  which,  all  the  parts 
become  ftronger  and  firmer,  the  proportional  bulk  of 
the  head  decreafing. 

35.  After  all  the  parts  of  the  chick  are  formed,  it 
is  always  found  lying  on  its  fide,  with  its  neck  greatly 
bended  forward,  the  head  being  covered  with  the  up¬ 
per  wing,  and  the  beak  placed  between  the  thighs. 

36.  When  the  fhell  is  opened  after  the  chick  is 
large  and  ftrgng,  it  may  be  feen  to  bounce  and  fpurn, 
fometimes  opening  its  mouth  wide,  efpecially  if  it  is 
ftirred  or  pricked. 
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37.  The  mouth,  gullet,  and  crop  are  always  found 
moifb,  but  never  contain  any  quantity  of  liquor  which 
can  be  collected  or  will  run  out  in  drops.  * 

38.  The  bulbous  glandular  part  of  the  gullet,  im¬ 
mediately  above  the  ftomach,  and  the  ftomach,  are 
full  of  a  liquor,  in  the  youngeft  chick  we  can  diflect, 
and  continue  full  the  whole  time  of  incubation,  neither 
infundibulum  nor  ftomach  having  yet  got  the  tendi¬ 
nous  hrmnefs  they  have  in  adults  ;  nor  can  we  obferve 
the  dry  pellicle,  which  is  fo  eafily  feparated  from  thefe 
parts  in  hens. 

39.  This  liquor  of  the  ftomach  is  at  firft  thin  ;  af¬ 
terwards  curdy,  and  at  laft  appears  as  a  greyifh  white 
mucus,  unlefs  that  forne  part  of  it  frequently  is  co¬ 
loured  yellow  or  green  by  a  mixture  of  bile  ;  it  always 
coagulates  by  boiling  into  a  firm  yellowilh-white  fub- 
fiance. 

40.  The  quantity  of  feces  was  not  large  in  the 
great  guts  of  any  chickens  I  opened  before  exclufion. 

41.  A  little  time  before  the  exclufion,  the  chick 
may  be  frequently  heard  making  the  fame  piping 
found  which  hatched  chickens  make.  In  three  eggs, 
which  were  all  I  opened  in  this  {bate,  the  beak  of  the 
chick  had  perforated  the  membrane  of  the  air-bag. 

42.  The  {hell  at  the  obtufe  end  of  the  egg  frequently 
appears  cracked  fome  time  before  the  exclufion. 

43.  The  chick  fometimes  perforates  the  fhell  with 
its  beak  ;  but  in  thofe  I  faw  tumbling  out  of  the  fhell, 
it  was  broke  off  irregularly,  at  the  place  where  the 
membrane  of  the  air-bag  was  joined  to  it, 

44.  After  exclufion  the  yolk  is  gradually  conveyed 
into  the  guts  by  a  fmall  dud ;  its  membranes 
contrad  themfelves,  and  the  dud  becomes  fhorter. 
On  the  tenth  day  after  exclufion,  the  yolk  was  no 
larger  than  a  fmall  pin’s  head,  and  the  dud  was  fcarce 
one  twentieth  part  of  an  inch  long. 

From  this  hifbory,  I  fhall  deduce  the  manner  in 
which  the  colliquated  white  is  taken  in  by  the  chick. 

Authors  generally  feem  to  agree,  that  the  foetus 
of  oviparous  animals,  while  very  young,  receives  its  nou- 
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rifhment  by  the  navel  *,  but  feveral  have  been  of  opinion, 
that  afterwards  it  is  conveyed  by  the  mouth.  I  fhall 
examine  the  arguments  ufed  in  proof  of  this ;  and 
then  fubjoin  fome  negative  reafons  not  taken  notice  of. 

Bellini  (a)  has  described  the  tread,  or  facculus  am- 
nii,  with  the  chalazae  firft  formed  in  the  back  of  the: 
hen,  to  which,  according  to  him,  the  yolk  is  afterwards 
joined,  and  the  white  is  acquired  as  they  tumble  down 
the  oviduct  He  fays,  the  chalazte  are  compofed  of 
numerous  canals,  which  open  into  the  amnios,  and 
fend  out  their  roots  into  the  cavity  of  the  yolk,  and 
into  the  white.  The  confequences  drawn  from  this 
defcription,  by  thofe  who  aflert  the  nourifhment  to  be 
carried  by  the  mouth,  are,  that  here  are  dired  paffages 
into  the  cavity,  where  the  chick  is,-  which  can  take 
up  the  liquors  no  other  way  than  by  the  mouth. 

The  anfwer  to  this  is  the  fame  as  has  been  made  to 
the  other  fads  quoted  from  this  author.  The  fac¬ 
culus  amnii  is  not  formed  before  the  yolk  ;  on  the 
contrary,  the  yolk  is  evidently  to  be  feen  before  the 
tread  or  chalazae.  Neither  have  the  chalazae  (if  they 
are  canals)  the  lead  communication  with  the  amnios, 
at  any  time,  or  in  any  date  of  the  egg,  otherwife  than 
as  they  are  both  adhering  to  the  membrane  of  the 
yolk,  upon  which,  or  within  which,  no  particular 
fibres,  no  canals  are  dretched  to  the  tread.  If  then 
the  fads  are  denied,  the  confequences  cannot  be 
admitted. 

Harvey  (b)  affirms,  that  a  liquor  is  found  in  the 
mouth  and  crop  of  the  chick,  which  he  concludes  to 
be  the  liquor  of  the  amnios  from  their  refemblance, 
from  the  quantity  of  the  contents  of  the  domach, 
from  the  chick’s  being  feen  to  open  its  mouth,  and 
from  the  neceffity  creatures  are  in  of  fwallowing,  or 
of  forcing  back  by  vomiting  whatever  is  introduced 
to  the  root  of  their  tongue. 

As  to  the  refemblance,  I  do  not  fee  how  the  com- 
parifon  can  be  made,  feeing  the  liquor  in  the  mouth 

(a)  De  mot.  cord.  prop.  ix.  (bj  De  genera t.  animal,  ex- 

grcit.  58. 


and 
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and  crop  is  in  fuch  fmall  quantity,  §  37.  But  fuppofe 
that  a  Efficient  quantity  was  collected,  the  two  li¬ 
quors  agreeing  in  feveral  properties  would  not  of  itfelf 
be  a  fufficient  proof  of  their  being  the  fame ;  and  if, 
for  argument’s  fake,  the  liquor  in  the  crop  was  granted 
to  be  in  very  large  quantity,  and  to  agree  in  every 
property  with  that  of  the  amnios,  it  would  certainly 
appear  in  the  fame  form  for  fome  time  in  the  ftomach, 
whereas  it  is  always  found  very  different  there  in  the 
larger  fcetufes,  §  39.  and  Harvey  confeftes  as  much  in 
this  place ;  therefore  it  may  be  concluded,  that  it  does 
not  get  down  into  the  ftomach. 

The  quantity  of  the  contents  of  the  ftomach  andin- 
teftines  may  be  accounted  for  from  §38.  applied  to 
what  was  faid  on  Viviparous  animals. 

Though  creatures  which  refpire,  are  under  a  necef- 
ftty  of  either  {wallowing,  or  rejecting  by  vomit  what¬ 
ever  is  introduced  beyond  their  fauces,  it  cannot  thence 
be  concluded,  that  a  foetus  is  under  the  fame  necefti- 
ty  ;  for  as  it  does  not  refpire,  it  will  fufifer  no  inconve¬ 
nience  by  a  liquor  lodging  near  to  the  glottis. 

But  to  enforce  the  negative  of  the  colliquamentum 
palling  by  the  mouth,  obfervc  that  this  can  only  he 
fuppofed  to  happen  from  the  fifteenth  to  the  eighteenth 
day  of  incubation ;  for  before  the  fifteenth  the  liquor 
of  the  amnios  is  increafing,  and  after  the  eighteenth 
this  liquor  is  not  to  be  feen,  fee  §  28.  If  then  the  liquor 
of  the  amnios  were  all  fwallowed  in  thefe  days,  the 
ftomach  fhould  be  fuller  at  this  time,  its  contents 
thinner,  more  pellucid,  &c.  like  to  the  colliquamen¬ 
tum  ;  which  does  not  happen.  Befides,  if  we  fuppofe 
the  power  of  digeftion  fo  ftrong  as  to  expel  this  liquor 
as  faft  as  it  is  taken  down  in  thefe  three  days,  it  would 
certainly  follow  that  this  powerful  digeftion,  continu¬ 
ing  in  the  three  fucceeding  days,  while  there  is  no  li¬ 
quor  to  be  fwallowed,  the  ftomach  ought  to  be  quite 
emptied,  which  it  is  not.  And  laftly,  as  a  more  di- 
redl  proof  ftill  againft  Harvey,  I  broke  the  (hells  of 
feveral  incubated  eggs,  while  the  colliquamentum  was 
in  large  quantity  i  and  before  the  amnios  was  opened 
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I  faw  the  chickens  open  their  mouths  very  wide  feve- 
ral  times,  but  could  not  obierve  the  quantity  of  li¬ 
quor  in  which  they  lay  any  way  leflened.  I  after¬ 
wards  carefully  differed  the  chickens,  and  found  no 
other  than  the  common  fmall  quantity  in  the  crops, 
and  the  ordinary  curdy  mucus  in  the  ftomach,  which 
feems  a  demonftration  that  they  do  not  fwallow. 

After  fuch  convincing  proofs,  it  will  be  needlefs  to 
make  any  application  of  the  arguments  in  the  former 
part  of  this  eflay  to  this  fubjed  *,  and  therefore  I  fhall 
only  defire  the  readers  to  compare  the  pofture  of  a 
chick  and  of  a  hen  while  fhe  fwallows  liquors,  that 
they  may  fee  the  pofture  of  the  chick’s  neck  to  be 
moft  unfavourable  to  the  performance  of  deglutition, 
and  conclude  with  a  very  fhort  hiftory  of  incuba¬ 
tion,  aftigning  probable  reafons  of  the  feveral  appear¬ 
ances. 

By  the  heat  of  the  hen,  or  of  ftoves  equal  to  it 
aftifted  poftibly  by  the  adion  of  the  air  contained  in 
the  air-bag  (§  2.  3.  12.),  the  white  becomes  thinner, 
efpecially  where  it  is  moft  expofed  to  thefe  forces 
(§  14.)  and  the  yolk  fpecifically  lighter,  (§  19)  and 
therefore  readily  rifes  in  the  white,  and  as  by  being 
divided  into  two  unequal  portions,  by  its  axis  the  cha- 
lazae,  it  prefents  the  fmaller  portion  to  the  incubating 
heat  at  firft,  (§8.  and  9.)  fo  the  change  in  confe- 
quence  of  incubation  being  fooneft  and  greateft  here 
(§  20.),  and  the  tread  being  enlarged  at  the  fame  time, 
the  fmaller  portion  of  the  yolk  becomes  of  the  leaft 
fpecifical  weight,  and  therefore  is  buoyed  up  to  the 
fuperior  part  of  the  egg,  whereby  the  air-bag,  and 
membranes  of  the  tread,  become  contiguous  when 
they  enlarge  (§  26),  the  embryo  is  put  out  of  danger 
of  being  comprefted  by  the  yolk  *  and  the  umbilical  vef- 
fels  are  fo  fituated,  as  to  have  their  extremities  immerfed 
in  the  liquors,  which  firft  undergo  the  proper  change 
for  being  imbibed  in  their  orifices  (§  32.)— The  incu¬ 
bation  continuing,  the  white  is  ftill  more  colliquated, 
and  the  umbilical  veftels  proportionally  extended,  the 
veins  to  abforb  it,  and  the  arteries  to  throw  out  any 
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;  particles,  which  are  unfit  for  the  chick,  till  they  are  far¬ 
ther  prepared  j  but  efpecially  to  drive  forward  the  li¬ 
quors  in  the  veins,  as  was  explained  in  the  account  of 
viviparous  animals  (§  20.) — When  the  white,  in  the 
upper  part  of  the  egg,  is  exhaufted,  its  membranes 
become  contiguous  to  the  amnios. (§  15.)  and  thereby 
the  membranes  involving  the  foetus  become  f'ufficicntly 
ftrong,  to  refill:  the  motions  of  the  chick — The  powers 
of  incubation,  affifted  by  the  puliation  and  conquafifa- 
tory  motion  of  the  umbilical  vefiels,  fpread  on  the  yolk 
(§  32.),  diffolve  it  more,  and  render  fome  part  line 
enough,  to  be  taken  up  by  the  extremities  of  the  um¬ 
bilical  vein,  fome  of  which  penetrate  its  membrane  ; 
by  which  the  liquor  at  laft  becomes  thicker,  (§  20.J 
and  the  membrane,  being  in  part  emptied,  will  more 
eafily  yield  to  the  weight  of  the  chick  ;  and  is  prefled 
into  the  form  of  a  horfhoe  (§  21.)  while  the  net- work 
of  veffels  extended  on  this  membrane  render  it  ftronger 
and  firmer. — The  air-bag  not  only  afiifts  in  cclliquating 
the  white  *,  but  when  the  humours  of  the  egg  come 
to  occupy  a  lefs  fpace  by  the  finer  parts  efcaping 
through  the  fhell  (§  24.)  and  by  being  changed  into 
the  folid  fubftance  of  the  chick,  the  bag  enlarging 
(§  12  )  keeps  the  chick  and  humours  fieady,  and  pre¬ 
vents  their  being  difordered  or  broke  by  the  motions 

of  the  egg. - Branches  of  the  umbilical  vefiels  being 

difiributed  to  the  amnios  (§  32.)  the  arteries  will  pour 
out  their  liquors  into  its  cavity,  in  greater  quantity 
than  the  veins  can  take  up,  as  long  as  the  foetus  is 
weak ;  but  when  the  foetus  becomes  ftronger,  and 
confequently  the  abforbent  power  ot  the  veins  increafes 
(fee.  §  15.  of  the  former  efiay)  they  will  take  up  the 
fluid  of  the  arteries  fafter  than  the  arteries  pour  it  in, 
till  it  is  quite  exhaufted  (§28  and  29J — Tnis  abforp- 
tion  will  go  on  more  fpeedily,  in  proportion  as  the 
progreftive  motion  of  the  abforbed  liquor  is  lefs  imped¬ 
ed,  which  probably  is  the  reafon  of  the  colliquamen- 
tum  being  all  taken  up,  between  the  fifteenth  and 
eighteenth  days. — By  the  conftant  circulation  and  re¬ 
newal  of  all  thefe  humours  of  the  egg,  they  keep 

frefh 
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frefh  and  uncorrupted  in  a  fecundated  egg  (§  17.  and 
22.)  but  corrupt  foon  in  a  fubventaneous  one  ;  or  in 

fuch  whofe  foetus  dies  in  the  time  of  incubation. - 

Wherever  veflels  are  not  fufficiently  filled,  they  con- 
trad  themfelves,  and  therefore,  the  white  being  ex- 
haufted  in  the  laft  days  of  incubation,  the  umbilical 
veflels  gradually  fhrivel  (§  33J,  which  prevents  the 
danger  of  an  haemorrhage,  when  the  chick  is  fepa- 
rated  from  its  membranes.  But  as  the  white  is  not 
fufficient  at  this  time  fully  to  fupply  the  chick,*  the 
yolk  is  taken  into  its  body  (§  25  )  and  being  there 
prefled,  it  is  thrown  gradually,  by  the  proper  trunks, 

(§23  and  44)  into  the  guts - The  veflels  and  glands 

which  open  into  the  alimentary  tube,  feparate  as  much 
liquor  as  moiftens  it ;  and  the  flomach  having  no  cal¬ 
lous  ftrong  cruft  on  its  internal  furface  (§  38.J  feparate 
more  than  in  the  adult  ;  in  the  mean  time  the 
glands  of  the  infundibulum  pour  out  a  liquor,  which  is 
always  thicker  as  the  chick  increafes,  till  it  becomes  a 
thick  white  mucus  :  And  therefore  the  contents  of 
the  ftomach  of  a  foetus  in  the  egg  muft  have  the  ap¬ 
pearance  defcribed  (§  39.),  and  will  be  flowly  palling 
off  into  the  inteftines.  The  fhell  at  the  obtufe  end  of 
the  egg  becoming  more  brittle,  by  being  long  expofed 
to  a  dry  heat  (§  1.),  and  the  membranes  lofing  their 
toughnefs,  with  their  moifture,  the  chick  tears  them, 
breaks  the  fhell  and  makes  its  way  into  the  common 
atmofphere. 

The  mother  having  no  juices  prepared  within  her, 
to  give  the  chick  for  food  after  it  is  hatched,  and  its 
organs  for  taking  in,  and  digefting  aliment,  being  for 
fome  time  too  weak  to  fupply  it  with  nourifhment, 
the  yolk  is  made  to  fupply  thefe  deficiencies,  till  the 
chick  is  fufficiently  confirmed  and  ftrong,  §  44. 

Of  the  nourifhment  of  plants  in  a  foetus  fate. 

TH  E  firft  eight  numbers  of  the  following  fads 
are  taken  from  Mr  GeofFroy  (a),  and  ail  the 

(a)  Mem.  de  l’acad.  aes  fciences.  1711. 


ethers. 
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others,  except  one  or  two  obfervations  of  my  own^ 
are  colle&ed  from  Malpighius  (a). 

1.  Flowers  contain  the  male  and  female  organs  of 
generation  of  plants. 

2.  The  male  organs  are  fmall  bladders,  full  of  a 
very  fine  duft,  each  particle  of  which  is  of  a  particular 
diftinguifhed  form  in  each  fpecies  of  plants. 

3.  When  this  duft  is  fufficiently  ripe,  the  bladders 
break,  with  an  elaftic  force,  and  throw  it  from  them. 

4.  The  female  organ  confifts  of  feveral  canals 
which  are  open  and  wide  at  one  extremity,  but  in  the 
other,  neareft  to  the  ftalk  of  the  plant,  terminate  in 
one  or  more  cavities  where  fmall  roundifh  eggs  are 
contained. 

5.  Both  organs  of  generation  are  contained  within, 
and  protected  by  leaves  of  different  make  and  colour 
in  different  plants. 

6.  Some  flowers  contain  both  the  male  and  female 
organs,  others  only  contain  one  or  other  kind. 

7.  Thofe  flowers  which  are  only  male  or  only  fe¬ 
male,  either  grow  both  from  the  lame  root,  or  the 
male  only  grow  on  one  plant,  and  the  female  on  ano¬ 
ther  of  the  fame  fpecies. 

8.  When  the  male  duft  is  prevented  from  having 
accefs  to  the  female  organs,  either  the  eggs  do  not  in- 
creafe  into  feeds,  or  if  they  grow,  they  are  deformed, 
do  not  contain  any  germ  or  rudiment  of  the  young 
plant,  and  are  not  prolific. 

9.  When  the  fecundated  eggs  increafe,the  germ,  or 
young  plant,  of  each  is  feen  lodged  in  a  pulpy  fub- 
ftance,  called  the  feminal  leaves,  which  again  adhere 
to  and  frequently  are  funk  fome  way  into  a  depreffion 
of  a  membrane,  which  forms  a  little  bag  for  contain¬ 
ing  a  liquor,  and  therefore  this  bag  is  called  the  amnios. 

10.  From  the  fide  of  this  amnios,  oppofite  to  that 
where  the  germ,  with  its  feminal  leaves,  is  fixed,  a  tube 
( the  umbilicus)  goes  out  to  be  continued  into  the 
uterus. 

(a)  Anat.  plant,  cap  de  feminum  generat.  &  in  tra&at.  de  fern, 
veget. 

ii.  Be- 
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n.  Before  the  umbilicus  reaches  the  uterus,  rt 
paffes  through  a  cavity  formed  by  another  membrane 
which  is  full  of  liquor,  or  contains  a  great  number  of 
fmall  vefldes  diltended  with  liquor,  and  therefore 
is  compared  to  the  chorion. 

12.  The  chorion  and  amnios  become  more  and 
more  turgid  with  liquors  for  fome  time,  but  then  the 
liquors  begin  to  diminifh,  the  chorion  being  fooneft; 
emptied,  and  the  navel-ftring  fhrivels  away,  till  it  can 
no  longer  be  obferved. 

13.  In  the  mean  time  the  germ  and  feminal  leaves 
increase  apace. 

14.  At  laft:  all  the  liquors  in  the  chorion  and  am¬ 
nios  are  confumed,  their  membranes  contract  and 
fhrivel,  the  feed  is  fufficiently  large  and  confirmed, 
the  fmall  peduncle,  by  which  it  adheres  to  the  uterus, 
ftirivels,  turns  hard  and  brittle,  and  the  feed  falls  off 
with  the  leaft  force. 

15.  The  feed  is  compofed  of  its  membranes,  or  te¬ 
guments,  of  a  large  farinaceous  part,  and  of  the  fmall 
germ  joined  to  the  farinaceous  fubftance,  by  a  fmall  pe¬ 
duncle  which  is  inferred  into  the  germ,  between  the 
plume  and  the  fmall  root  of  this  young  plant. 

16.  The  germ  is  evidently  the  young  plant,  where 
the  plume  and  root  may  be  plainly  feen. 

17.  When  the  fecundated  feed  is  fowed,  at  the 
proper  feafon,  the  farinaceous  fubftance  foon  becomes 
fofter,  and  the  germ  ftretches  its  ftalk  upwards,  and 
its  root  downwards. 

18.  The  farinaceous  fubftance  either  remains  under 
ground  turning  larger  for  fome  time,  but  having  its 
fubftance  changed  more  and  more  into  a  liquor,  or  it 
is  extended  upwards,  in  form  of  one  or  two  pulpy 
juicy  leaves  *,  from  thefe  different  forms  which  this  fa¬ 
rinaceous  fubftance  takes,  it  is  called  the  cotyledons, 
feminal  leaves  or  lobes. 

19.  After  fome  time  the  lobes  begin  to  fhrivel  and 
to  have  their  liquors  confumed,  and  at  laft  when  their 
juices  are  all  wafted,  they  fade  away  and  fall  off. 

20.  The  plant  grows  very  fall:  all  this  time. 

2  21.  When 
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21.  When  the  cotyledons  are  taken  off  before  the 
plants  are  put  into  the  earth,  fcarce  any  of  them  will 
vegetate  and  all  perifh  very  foon. 

22.  Thole  that  grow  any  after,  being  thus  de* 
prived  of  their  cotyledons,  increafe  rather  in  their 
plume  than  root. 

23.  When  the  feminal  leaves  are  taken  away,  af¬ 
ter  allowing  the  plant  to  vegetate  fo  far  as  to  come 
above  ground,  it  perifhes  in  a  little  time,  the  roots 
generally  decaying  firft. 

24.  If  the  cotyledons  are  taken  away  later,  moft 
of  the  plants  die,  and  thofe  which  continue  to  grow  are 
always  very  fmall. 

25.  When  one  cotyledon  is  only  taken  away,  the 
plants  do  grow,  but  are  not  near  fo  large  or  ftrong  as 
thofe  which  are  left  intire. 

26.  By  taking  away  the  plume  when  it  firft  fprouts 
above  ground,  the  roots  grow  very  large  and  quickly. 

To  fix  an  analogy  between  animals  and  plants,  they 
may  be  faid  to  remain  in  the  ftate  of  a  foetus,  fo  long 
as  the  young  creature  is  nourifhed  folely  by  liquors 
furnifhed  by  the  uterus  of  the  parent. 

Plants  therefore  are  only  to  be  regarded  as  foetufes 
while  the  feed  is  ripening,  before  the  earth,  water, 
moiflure  of  the  air,  &c.  have  communicated  imme¬ 
diately  any  matter  for  its  increafe  ;  and  in  this  cafe  it 
appears  mofl  probable,  that  the  umbilicus  pours  in 
liquors  from  the  uterus  and  chorion  into  the  amnios ; 
from  which  they  are  taken  up  by  the  veffels  of  the  femi¬ 
nal  leaves,  to  be  conveyed  partly  into  the  foetus,  and 
partly  into  the  leaves  themfelves,  by  which  the  plant 
is  increafed,  its  parts  unfolded,  and  a  fubftance  pro¬ 
vided  for  nourifhing  it  afterwards,  when  its  tender 
roots  either  receive  from  the  earth  very  little,  or  lefs 
than  is  neceffary  for  the  fufficient  growth  of  the 
plant. , 

A  mixture  of  the  mechanifm  of  the  viviparous  and 
oviparous  animals  appears  in  the  nourifhment  of  the 
foetufes  of  plants  •,  for  the  little  plant  having  as  in  the 

2  .  vivi- 
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viviparous  animals  a  communication  with  the  uterus  of 
the  parent  till  it  is  fully  formed,  the  whole  quantity  of 
the  liquor  it  is  to  be  nourifhed  with,  is  not  at  firft  to  be 
feen, as  the  white  is  in  the  egg;  but  the  uterus  fur- 
nifhes  the  liquor  to  be  gradually  abforbed  by  the  co¬ 
tyledons  or  placenta.  And  then  on  the  other  hand, 
plants  referable  the  oviparous  animals,  fo  far  as  the 
parent  being  uncapable  of  fupplying  any  juices  pre¬ 
pared  in  its  own  body  after  the  fetus  is  feparated  from 
the  womb,  for  the  nourifhment  of  the  plant ;  and 
the  young  plant  not  being  in  condition  for  fome  time 
to  fubfid  entirely  on  the  new  nouriihment  it  mud  re¬ 
ceive,  the  pulpy  feminal  leaves  do  the  fame  good  of¬ 
fice  to  the  plant,  as  the  yolk  does  to  the  chick  after  it 
is  hatched. 

Since  the  refemblance  is  fo  great  between  animals 
and  plants,  it  would  be  fuperfiuous,  after  what  has 
been  laid  of  the  former,  to  enter  into  a  particular  de¬ 
tail  of  the  reafons  df  the  foregoing  phenomena  of 
plants ;  and  it  is  almod  needlefs  to  fay  that  I  would 
conclude  both  the  oviparous  animals  and  plants  to  fa¬ 
vour  my  opinion  of  the  whole  nouriihment  of  all  fe- 
tufes  being  conveyed  by  particular  abforbent  veflels, 
and  not  by  the  ordinary  canals  through  which  the  ali¬ 
ment  mud  pafs,  after  the  creature  is  out  of  its  fetus 
date  ;  for  thefe  are  obvious  to  any  who  reads  thefe 
e flays  with  the  lead  attention. 

P  radical  corollaries  from  the  ejjay  on  the  nutrition 
of  the  feetufes  of  viviparous  animals ,  by  the 

fame .  vol.  2.  art.  1 1. 

I,  t  p  H  E  erecd  pofture  of  women,  the  largenefs 
K  of  the  canals  which  open  into  the  human 
uterus,  and  the  periodical  evacuations  to  which  it  is  fub- 
]ecd,  render  them  more  liable  to  abortion  than  the  fe¬ 
males  ofother  creatures  are  ;  for  the  impregnated  contents 
of  the  uterus  prefs  more  on  the  orifice  of  the  womb  to 
force  it  open,  the  fuperfiuous  quantity,  evacuated  pe- 
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riodically  at  other  times  is  apt  to  thruft  off  the  pla¬ 
centa  (fee  §.  1 6.)  and  being  poured  into  the  cavity 
of  the  womb,  either  corrupts  there,  or  opens  the 
os  uteri  •,  both  which  will  probably  occafion  the  lofs 
of  the  foetus  :  Whence  women  much  more  feldom 
conceive  immediately  before  the  menfes  than  foon 
after.  Thence  alfo  an  appearance  of  blood  from  the 
uterus  is  a  fymptom  which  difcovers  great  hazard  of 
abortion. 

II.  To  obviate  thefe  inconveniencies,  the  placenta 
adheres  looner  to  the  human  womb  than  to  the  uterus 
of  other  creatures,  and  the  foetus  has  a  larger  propor¬ 
tional  placenta,  whereby  its  adhefion  is  ftronger,  and 
on  both  accounts  the  evacuation  prevented. 

III.  When  the  fuperfluous  liquors  are  colle&ed  in  the 
iargeft  quantity,  the  ftrongeft  pufh  muft  be  given  to 
feparate  the  placenta  from  the  womb  •,  the  menfes  ge¬ 
nerally  flop  after  pregnancy,  and  the  child  is  too  fmall 
for  fome  months  to  confume  them  ;  wherefore  wo¬ 
men  are  mold  expofed  to  abortions  in  the  third  or 
fourth  month  of  their  going  with  child. 

IV.  The  flopping  of  the  menfes  occafions  faintings, 
naufeas,  Teachings  to  vomit,-  which  fo  often  attack 
women  in  the  firfl  months  of  pregnancy,  fome  of 
which  help  to  remove  and  prevent  other  diforders  *, 
for  by  the  vomiting,  for  example,  not  only  an  evacua¬ 
tion  is  made,  but  lefs  chyle  fent  into  the  blood- 
veffels,  which  therefore  will  have  lefs  of  fuperfluous 
liquors.  Hence  proper  evacuations  remove  or  mi¬ 
tigate  fuch  fymptoms,  when  they  become  violent  and 
dangerous. 

V.  The  feparation  of  the  placenta  from  the  womb 
muft  produce  abortion,  and  this  may  be  occafioned  by 
different  caufes  operating  in  various  manners,  and 
requires  my  different  treatment  to  prevent  the  lofs  of 
the  foetus. 

i.  Whatever  occafions  too  great  a  quantity  of  blood 
to  be  fent  to  the  uterus,  or  aflifts,  or  inereafes  its  mo¬ 
mentum  to  thruft  ofT  the  placenta  ;  fuch  as  plentiful 
living,  comprefiure  of  the  large  veffels,  frights,  vio- 
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lent  exercife ;  fhocks  of  the  body,  fevers,  &c.  will 
bring  a  woman  into  danger  of  abortion.  The  cure 
however  is  plainly  pointed  out,  to  wit,  blood-letting, 
mild  food  in  fmall  quantities,  and  reft. 

2.  When  the  adhefion  of  the  placenta  to  the  womb 
is  too  weak,  and  the  os  uteri  does  not  make  a  fufficienC 
refiftance  to  its  own  dilatation,  abortion  may  follow. 
Here  for  cure  we  muft  rely  on  corroborants  ;  and 
though  much  exercife  is  at  ftrft  to  be  fhunned,  yet  if 
the  patient  can  by  degrees  be  brought  to  bear  mode¬ 
rate  exercife,  it  will  aflift  the  other  medicines  conft- 
derably. 

3.  If  the  ftnufes  of  the  womb  fuddenly  coilapfe  for 
want  of  a  fufficient  quantity  of  fluids  to  diftend  them, 
which  may  be  occafioned  by  violent  evacuations,  See.. 
not  only  the  weaknefs  mentioned  in  numb.  2.  may 
follow,  but  the  veftels  of  the  placenta  which  have 
not  been  proportionally  emptied,  will  be  difingaged 
from  the  excretories  of  the  ftnufes  by  their  being  de¬ 
prived  of  fufficient  fpace  to  lodge  in,  and  there  is 
great  danger  of  abortion  ;  in  fuch  a  cafe  we  are  not 
to  apply  ftimulants  too  haftily  *,  for  fuch  medicines  in- 
creafe  the  contraction  of  the  veftels  of  the  uterus, 
and  will  drive  off  the  placenta  foon  *,  but  wre  ought 
to  repair  the  quantity  of  the  blood  by  balmy  food, 
with  a  mixture  fometimes  of  the  leaft  irritating 
cordials. 

4.  All  caufes  which  produce  a  ftrong  contrac¬ 
tion  of  the  fibres  of  the  uterus  or  of  the  parts  which 
can  prefs  upon  it  will  iftdanger  forcing  away  the  placenta 
and  opening  the  os  uteri.  Therefore  fharp  pains  in  any 
part  of  the  body,  and  especially  in  or  near  to  the  uterus, 
rough  emetics,  fharp  acrid  purges,  tenefmus,  ftrangury, 
piles,  and  fuch  like,  are  every  day  bringing  on  abortion. 
The  radical  cure  is  to  remove  the  caufe  of  the  pain  or 
irri  tation,  by  medicines  adapted  to  its  particular  nature 
and  feat.  If  this  cannot  be  excuted  foon  enough, 
we  muft  blunt*  its  violence  and  counteract  its  effects. 
The  firft  of  thefe  indications  will  be  principally  and 
moft  fpeedily  purfued  in  moil  cafes,  (except  perhaps  in 

Dd  2  the 


340  MEDICAL  ESSAYS 

the  inflammatory  ones)  by  giving  opiates.  The  fecond 
intention  is  anfwered  by  diminifhing  the  momentum 
of  the  blood,  which  venaefedion  effectually  does,  and 
is  always  ufeful  in  the  inflammatory  cafes  *,  but  is  not  fo 
proper  in  fome  other  circumftances,  where  however 
the  opiates  generally  anfvver  our  intentions. 

VI.  The  liquors  fent  into  the  foetus  by  the  um¬ 
bilical  vein  not  having  their  propelling  force  commu¬ 
nicated  from  the  mother  f§.  1 6.)  the  ftate  of  the 
mother’s  pulfe  cannot  affed  the  child  otherwife  than 
by  occafioning  abortion  or  vitiating  the  fluids.  Hence 
the  impreffions  faid  to  be  made  on  children  by  the 
imaginations  of  the  mother  cannot  be  accounted  for 
phyfically.  Hence  alfo  children  may  be  infeded  with 
the  difeafed  juices  of  the  mother,  but  efcape  catching 
the  difeafes  of  their  mothers,  if  either  they  are  only 
topical,  or  if  the  morbid  particles  are  fuch  as  the 
placentary  veiTels  cannot  abforb. 

VII.  The  placenta  is  largeft  proportionally  in  the 
youngeft  foetufes  (§.  18.)  by  its  being  lefs  capable  of 
yielding  to  the  ftretching  power  of  the  contents  of  the 
uterus,  than  the  membranous  parts  of  the  fecundities 
are  *,  and  thereby  it  is  better  calculated  for  the  greater 
proportional  growth  of  the  foetus  when  young. 

VIII.  Though  the  furface  of  the  placenta  is  not 
extended  proportionally  to  the  increafe  of  the  foetus, 
yet  the  orifices  of  the  fmufes  keep  up  to  that  proportion 
('§.  5.)  therefore  the  furface  of  contact  between  the 
uterus  and  placenta  decreafes,  and  a  greater  quantity 
of  fluids  is  applied  to  it.  Which  may  be  one  reafon 
why  the  after-burthens  of  ripe  children  are  brought 
away  more  eafdy  than  thofe  of  abortions. 

IX.  The  placenta  feparates  more  eafily  after  the 
child  is  born,  than  while  it  is  yet  contained  in  the 
uterus  *,  for  as  long  as  the  child  remains  there,  the 
womb  is  hindered  to  contra#*,  upon  which,  and  the 
want  of  a  mufcular  contraction  in  the  placenta,  the  re¬ 
paration  of  the  after-burthen  depends.  And  fince 
the  degree  of  contradion  will  be  proportional  to  the 
d  i ft  radio n  of  its  mufcular  fibres,  we  fee  another 
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reafon  why  the  after-burthens  of  abortions  are  more 
difficultly  brought  away  than  thofe  of -ripe  children  ; 
and  we  may  obferve  how  reafonable  the  ufe  of  the 
powder  to  promote  delivery  (a)  or  other  cordial,  Si¬ 
mulating  medicines,  is,  in  fuch  cafes,  to  haften  the 
contraction,  when  there  is  not  fome  ftronger  contra¬ 
indication,  fuch  as  a  fever  or  inflammation,  to  forbid 
their  ufe. 

X.  The  finufes  of  the  womb  (§.  3.)  are  more  fafe 
and  ufeful  than  any  continued  canals  could  have 
been  ;  for  thele  would  have  occafioned  too  great 
an  haemorrhage  when  the  placenta  was  feparated  ; 
whereas  in  the  way  the  fmall  branches  of  the  arteries 
are  disperfed  upon  the  membranous  fides  of  the 
finufes,  they  muft  be  compreffed  as  foon  as  the  uterus 
contracts,  and  at  the  fame  time  the  refinance  which 
the  womb  occafioned  to  its  own  returning  blood  by 
its  preffure  on  the  large  veins,  being  taken  off  when 
the  womb  collapfes,  the  lateral  branches  of  the  minute 
arteries  muft  be  very  little  diftended  with  blood,  and 
the  finufes  very  little  filled.  This  is  illuftrated  by 
the  going  away  of  the  osdematous  fwellings  of  the 
legs  in  women  with  child,  as  foon  as  they  are  deli¬ 
vered.  Hence  immediate  delivery  is  the  only  means 
to  fave  a  woman’s  life,  whole  placenta  feparates  be¬ 
fore  birth.  And  hence  it  is  plain,  why  the  lochia  or 
cleanfings  gradually  diminifh  in  quantity,  andlofe  their 
red  colour. 

XI.  Seeing  the  refiftance  to  the  blood  in  the  def- 
cenaing  aorta  is  taken  off  upon  delivery,  and  that  not 
only  the  placenta  feparates  with  more  difficulty  when 
the  womb  has  not  contracted  itfelf,  but  alfo  a  greater 
haemorrhage  muft  happen,  it  is  no  wonder  that  weak 
women  fliould  be  fo  liable  to  faint  at  this  time,  efpe- 
cially  if  they  have  been  kept  in  an  ereCt  pofture,  and 
the  midwife  is  too  anxious  to  bring  away  the  pla¬ 
centa  foon.  Hence  fuch  ought  to  be  delivered  in  a 

(a)  R  Boracis  femiunciam  ;  callorel,  croci,  ana,  fefquidrr.ch- 
mam.  Mi  fee,  fiat  pulvis,  cui  adde  ol.  ftill.  cinijamomi  guttasccto  ; 
iuccini  guttas  fex.  M. 
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lying  pofture,  the  uterus  allowed  fome  time  to  con- 
trad,  and  the  mother  to  have  time  given  her  to  re¬ 
cover  the  fatigue  of  her  throws,  before  the  after-bur¬ 
then -is  taken  away.  Hence  alfo  we  may  be  convinced 
how  neceflary  foft  compreflion  with  bandage  is  on  the 
belly  after  delivery. 

XII.  When  the  quantity  of  the  mother’s  blood  is 
{mail,  or  the  contradion  of  the  uterus  quick,  or  an 
obftrudion  happens  in  the  arteries  of  the  flnufes,  the 
cleanfings  will  be  fmall.  The  conftitution  and  pulfe 
readily  difcover  what  the  want  or  too  fmall  quantity 
of  the  lochia  depend  on  *  in  the  firfi:  fuppofition  there 
is  no  harm  from  this  ftoppage,  but  we  do  mifchief  if 
we  attempt' to  force  them*  but  in  the  other  cafes  we 
ought  to  encourage  this  evacuation  by  foft  relaxing 
internal  medicines  and  by  injedions,  fotufes,  &c.  ap¬ 
plied  to  the  womb,  or  near  it,  while  other  evacuations 
are  promoted  or  made,  if  the  fymptoms  become 
Urgent. 

XIII.  The  vifcidity  of  the  liquor  in  the  ftomach 
may  occafion  its  flicking  to  the  guts,  obftniding 
the  orifices  of  the  ladeals,  if  not  prevented  by  the 
thin,  diulent,  purgative  milk,  which  flows  at  this 
time.  Hence  it  is  neceffary  to  cleanfe  the  firfl:  paflages 
of  new  born  children  by  proper  medicines,  efpecially 
when  they  are  not  fuckled  by  their  mothers,  or  a  nurfe 
whofe  child  is  as  young  as  themfelves. 

XIV.  The  want  of  refpiration  to  fqueeze  forward 
the  bile,  and  the  refinance  made  to  its  entry  into  the 
guts  of  foetufes  by  the  tough  flime  which  lines  them, 
make  the  effufion  of  their  bile  flow  *  and  therefore 
their  gall-bladder  is  generally  full  of  a  green  fharp  bile. 
Hence  at  birth,  or  foon  after  it,  children  often  have 
the  jaundice,  the  thick  flime  producing  the  fame  ef- 
fedsin  them,  as  fiones  in  the  biliary  dud.  This  dis¬ 
order  (a)  generally  yields  to  gentle  purges,  and  is  often  ' 
carried  away  by  any  medicine  which  increafes  the  con¬ 
tradion  of  the  guts.  It  is  alfo  from  this  colledion  of 
bile  during  geftation,  that  children  are  frequently 

(a)  See, 
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fubjed  to  gripes,  and  green  purging  foon  after  birth, 
which  cleanfes  their  guts  of  dime  and  meconium,  and 
difcharges  that  fliarp  bile  which,  if  not  removed, 
might  bring  on  worfe  diforders. 

XV.  From  the  care  with  which  providence  not 
only  fupplies  a  fufficient  quantity  of  nourishing  juices 
to  the  fcetufes  of  animals  and  plants,  but  alfo  fur- 
nifhes  fubdances  prepared  by  the  mother’s  organs,  for 
ferving  them  after  they  are  feparated  from  her,  viz. 
Milk  in  the  viviparous,  the  yolk  in  the  oviparous  ani¬ 
mals,  and  the  farinaceous  fubdance  of  the  feeds  in 
plants  i  and  from  what  we  obferve  of  brutes,  which 
only  by  degrees  come  to  ufe  the  common  food  of  their 
parents,  we  may  be  convinced,  that  milk  is  the  mod 
proper  aliment  for  infants  *,  that  a  fudden  change  of 
food  is  dangerous  to  fuch  tender  creatures,  and  that 
therefore  when  children  are  to  be  weaned  from  the 
bread,  it  ought  to  betaken  only  by  degrees  from  them, 
and  their  food  ought  to  be  fuch  as  is  neared  to  milk. 
By  this  method  I  have  often  prevented  all  the  trouble- 
fome  diforders  which  generally  attend  weaning. 

XVI.  From  what  was  remarked  above  (§.  iv  j  of 
the  diforders  which  women  are  fubjed  to,  when 
their  mendrua  are  about  to  flow,  we  may  rationally 
conclude,  that  a  nurfe,  who  has  fuch  a  redundancy  of 
fuperfluous  liquors,  will  have  her  milk  changed  to  the 
worfe.  And  from  what  all  pradifers  in  phvflc  have 
obferved,of  the  effeds  of  derivinga  more  than  ordinary 
quantity  of  juices  to  one  part,  in  order  to  make  a  re- 
vulflon  from  another,  we  have  reafon  to  think,  that  a 
nurfe  whofe  menfes  are  brought  on  by  any  other  caufe 
than  a  fuperfluity  of  liquors,  will  come  not  only  to  have 
lefs,  but  alfo  worfe  milk,  after  fuch  an  evacuation.  If  par¬ 
ticular  circumdances  oblige  us  to  continue  a  child  with 
fuch  a  nurfe,  the  child  ought  to  be  kept  up  from  the 
bread,  either  before  the  evacuation  in  the  fird  fuppofl- 
tion,  or  for  fome  time  after,  when  it  has  been  brought 
on  by  any  other  caufe. 
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A  demonjlration  of  the  Jlrength  of  bones  to  re - 
Jijl  powers  applied  to  break  them  tranfverfely , 
by  Dr.  William  Porterfield,  Fellow  of 
the  Royal  College  of  Phyjicians  in  Edinburgh . 
Vol.  I,  art.  io. 

L  E  M  M  A. 

THE  fum  of  the  aCtions  of  two  or  more  agents 
confpiring  to  aCt  in  parallel  lines,  is  always  as 
the  fum  of  their  abfolute  forces,  multiplied  into  the 
velocity  of  their  common  center  of  gravity. 

DEMONSTRATION. 

Let  A,  B,  (Tab.  I.  Fig.  8.)  reprefent  the  abfolute 
Force  of  the  agents  A  and  B,  whofe  common  center 
of  gravity  is  C,  and  let  the  parallel  lines  A  a,  B  b9  C  c, 
reprefent  the  velocities  and  directions  of  the  agent  A, 
the  agent  B,  and  their  common  center  of  gravity  C  re- 
fpeCtively  :  The  aCtion  of  agents  being  always  as  rect¬ 
angles,  under  their  abfolute  forces  and  velocities  *,  the 
aCtion  of  A,  fhall  be  A  x  A  a,  the  aCtion  of  B?  Bx 
B  b  ;  the  fum  of  their  aCtions  AxA^-j-  Bx  B  b,  and 
the  fum  of  their  abfolute  forces  multiplied  into  the  ve¬ 
locity  of  their  common  center  of  gravity,  A  x  Cc  -{- 
B  x  C  c.  I  fay,  Ax  A  <3  B  x  B  b  Ax  C  c  -f 
B  x  C  c. 

Cafe  i.  If  the  velocities  A  a  and  B  b  are  equal,  they 
will  alfo  be  equal  to  Cc  *,  if  therefore  Cc  be  fubfti- 
tuted  in  place  of  A  a  and  B b,  the  fum  of  the  aCtions 
fhall  be  Ax  C^  Bx  Cr,  but  this  alfo  is  the  fum 
of  the  abfolute  forces  multiplied  into  the  velocity  of 
their  common  center  of  gravity,  and  therefore  they 
are  equal. 

Cafe  2.  If  the  velocities  are  unequal,  let  A  a  be  lefs 
th  an  B  draw  the  line  a  c,  parallel  to  A  B,  cutting 
Ccin/j  Adi  Cf  Be  fhall  be  equal,  which  call  v. 
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Let  f  c  — z  x>  and  e  b—z,  hence  C  c  fhall  be  =  v  +  w, 
and  B  b  =  v  +  2  :  The  fum  of  the  actions  fhall  be 
A  v  +  B  V  +  Bz,  and  the  fum  of  the  abfolute  Forces 
multiplied  into  the  velocity  of  their  common  center 
of  Gravity  fhall  beA^+B^  +A^  +  B  w ;  which 
two  laid  we  contend  are  equal. 

From  the  definition  of  the  center  of  gravity  a  c  : 
c  b  :  :  B  :  A,  and  by  compolition  ac  :  a  c  +  c  b}  that 
is,  a  b  : :  B  :  B  -f-  A  *,  but  (becaufe  of  the  fimilar  tri¬ 
angles  afc^aeb)x:  z  :  :  a  c  :  a  b  *,  therefore  x:  z:: 
B  :  B  +  A,  hence  B  zmAtf-j-B#;  and  therefore 
A-y  +  B^+Bz^  A  ^  -f-  B  +  A  #  -(-  B  #,  that  is, 
the  fum  of  the  actions  of  the  agents  A  and  B  is  equal 
to  the  fum  of  their  abfolute  forces,  multiplied  into  the 
velocity  of  their  common  center  of  gravity. 

Cafe  3.  If  the  number  of  agents  be  greater  than 
two  ;  let  them  be  fuppofed  three.  By  Cafe  1.  and  2. 
the  fum  of  the  a&ions  of  two  of  them  is  equal  to  what 
would  arife,  did  both  coalefce  in  one,  and  move 
with  the  velocity  of  their  common  center  of  gravity. 
Hence  the  number  of  agents  are  reduced  to  two,  and 
confequently  fall  under  what  has  been  above  demon- 
ftrated.  By  the  lame  way  of  proceeding,  3,  4,  5,  or 
any  given  number  of  agents,  may,  (without  altering 
their  joint  force  or  Abtion)  be  fuppofed  to  coalefce 
and  move  with  the  velocity  of  their  common  center 
of  gravity ;  and  therefore,  univerfally,  the  fum  of 
the  adlions  of  any  number  of  agents,  confpiring  to 
a 61  in  parallel  lines,  is  always  as  the  fum  of  their  abfo¬ 
lute  forces,  multiplied  into  the  velocity  of  their  com¬ 
mon  center  of  gravity. 


COROLLARY. 

Action  and  rea&ion  being  equal,  it  follows  that  the 
total  refiftance  of  any  number  of  powers  refilling  in 
parallel  directions  is  always  as  the  fum  of  their  abfolute 
refilling  forces  multiplied  into  the  velocity  of  their 
common  center  of  gravity. 


THEOREM. 
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THEOREM. 

The  ftrength  of  bones,  that  is  the  force  whereby 
they  refift  being  broken  tranfverfely,  is  as  the  area  of 
their  tranfverfe  fedlion,  multiplied  into  the  diftance 
of  its  center  of  gravity,  from  the  center  of  revolution 
on  which  the  bone  is  fuppofed  to  be  broken. 

*  DEMONSTRATION. 

The  abfolute  force  whereby  bones  refift  being 
broken  tranfverfely,  is  the  power  of  cohefion  uni¬ 
formly  diffufed  over  the  whole  cohering  furface  :  And 
this  power  of  cohefion  is  compounded  of  all  the 
powers  exerted  in  every  point  of  that  furface  :  But 
thefe  powers  refift  in  parallel  diredtions  (being  all  per¬ 
pendicular  to  the  tranfverfe  fedlion  of  the  bone,J  with 
velocities  proportional  to  their  diftance,  from  their 
centers  of  revolution  :  And  therefore,  (by  preceding 
Cor.)  the  ftrength  of  the  bone,  or  total  refiftance  of 
all  thefe  powers  fhall  be  as  their  fum  multiplied  into 
the  velocity  of  their  common  center  of  gravity,  that 
is,  as  the  area  of  the  tranfverfe  fedlion  of  the  bone, 
multiplied  into  the  diftance  of  its  center  of  gravity, 
from  the  center  of  revolution. 

COR.  i. 

In  comparing  the  ftrength  of  bones,  if  the  areas 
of  their  tranfverfe  fedtions  are  to  one  another  recipro¬ 
cally  as  the  diftances  of  the  centers  of  gravity  of  thofe 
fedlions,  from  their  centers  of  revolution,  the  bones 
will  be  of  equal  ftrength  ;  and  contrarily,  if  the  bones 
are  of  equal  ftrength,  the  areas  of  their  tranfverfe  fee- 
tions,  and  the  diftances  of  the  centers  of  gravity,  from 
the  centers  of  revolution,  will  be  reciprocally  propor¬ 
tional. 

COR.  2. 

In  comparing  the  ftrength  of  bones  :  If  the  areas  of 
their  tranfverfe  fedtions  are  equal,  their  ftrength  will 
be  as  the  diftances  of  the  centers  of  gravity  from  their 

centers 
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centers  of  revolution  *,  and  if  thofe  diftances  are  equal, 
their  ftrength  will  be  as  the  areas  of  their  tranfverfe 
fe&ions. 

COR.  3. 

Since  the  center  of  circles  coincides  with  their  center 
of  gravity,  the  ftrength  of  bones,  whofe  tranfverfe 
fe&ions  are  circles,  will  be  as  the  areas  of  thofe  fecftions 
and  their  radii  jointly. 

COR.  4. 

The  diameters  and  peripheries  of  circles  being  as 
their  radii,  their  ftrength  fhall  alfo  be  as  the  areas  of 
their  tranfverfe  fections  and  peripheries,  and  as  the 
fame  areas  and  diameters,  jointly. 

C  O  R.  5. 

Circles  being  to  one  another  as  the  fquares  of  their 
diameters,  and  confequently  as  the  fquares  of  their 
radii  and  peripheries  *,  it  follows,  that  in  folid  bones, 
whofe  tranfverfe  fecftions  are  circles,  their  ftrength  is 
as  the  cubes  of  their  diameters,  of  their  radii,  and  of 
their  peripheries. 

COR.  6. 

Similar  figures  being  to  one  another  as  the  fquares 
of  their  homologous  fides  ;  the  ftrength  of  bones, 
whether  folid  or  hollow,  whofe  tranfverfe  fe&ions  are 
ftmilar,  muft  be  as  the  fquares  of  the  homologous  fides 
of  thefe  fetftions,  and  the  diftances  of  their  centers  of 
gravity  from  the  centers  of  revolution  jointly. 

SCHOLIUM. 

In  hollow  bones  whofe  tranfverfe  fe<5tions  are  fimilar, 
their  ftrength  muft  alfo  be  as  the  fquares  of  their  thick- 
nefs,  taken  at  fimilar  points  of  their  tranfverfe  fe&ions, 
and  the  diftances  of  their  centers  of  gravity  from  the 
centers  of  revolution  jointly. 

For  the  lines  Cx,  cx.  Hz,  bz ,  &c.  (See  tab.  j. 
fig.  9.  and  10.)  meafuring  their  thicknefs  at  fimilar 
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points  become  homologous  tides  of  the  refpedtive 
fedtions,  which  are  here  to  be  contidered  as  figures 
returning  into  themfelves  at  thefe  lines  C  x,  c  x.  Hz, 
hz.  &c. 

COR.  7. 

The  firength  of  bones, twhofe  tranfverfe  fedtions  arc 
fimilar,  muft  alfo  be  as  the  fquares  of  the  perimeters 
of  their  tranfverfe  fedtions,  and  the  diftances  of  their 
centers  of  gravity  from  their  centers  of  revolution 
jointly. 

For  (fee  tab.  1.  fig.  9  and  10.  11  and  12.)  if  the 
areas  of  their  tranfverfe  fedtions  are  called  Z  2,  z  z.  and 
the  difiances  of  their  centers  of  gravity  from  their 
centers  of  revolution  are  called  D,  d.  Z  2  :  z  2  : :  A 
Bq:  ab  q::  BCq:  be  q  : :  CDq:  cd  q  : :  DEq: 
de  q  : :  E  A  q :  e  a  q.  Hence  Z:  z  ::  AB  :  a  b  :  : 
B  C  :  be  ::  CD:  cd  : :  D  E  :  de  ::  EA:  A  B  + 

BCq-  CD+DE+EA  :  ab-\-bc~\-cd~\-de~\-ea 
therefore  Z 2 :  z 2 : :  A  B  -|-B  C  -J- C  D  +  D  E  +  E  Aq : : 

ab  +  b  c  -f-  c  d  +  de  -f-  e  aq;  but  the  firength  of  bones 
has  been  demonftrated  to  be  as  Z2 :  z1  +  as  D:  d, 
and  confequently  their  firength  muft  alfo  be  as 

AB-j-BCq-CDq-DEq-EAq  :  ab  -j-  be  +  cd  ft-  de  +  eaq 
4  as  D  :  d. 


SCHOLIUM. 

From  the  like  way  of  reafoning  it  follows,  that  in 
hollow  bones  their  firength  will  alfo  be  as  the  fquares 
ot  the  perimeters  of  their  cavity  meafured  on  their 
tranfverfe  fedtions. 

For  ffig.  9,  10.)  the  lines  H  I  &  b  i.  IF&//.  FG 
&£/•  GH  Scgh.  may  be  conceived  as  homologous 
tides  of  the  refpedlive  fedtions,  which  muft  here  be 
confiddred  as  figures  recurring  on  themfelves  in  the 
lines  H  z,  h  z. 

C  O  R.  8. 

In  comparing  the  firength  of  bones  whofe  tranfverfe 
fedtions  are  fimilar,  if  right  lines  are  drawn  from  the 
centers  of  gravity  of  thefe  fedtions  to  fimilar  points  of 

their 
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their  perimeters,  (which  we  fhall  call  fimilar  radii  of 
gravity)  their  ftrength  fhall  be  as  the  fquares  of  thefe 
fimilar  radii,  and  the  diftances  of  the  centers  of  gra¬ 
vity  of  their  tranfverfe  fedions  from  their  centers  of 
revolution  jointly. 

For  in  the  figures  OBCDEABO,  obcdeabo  (Tee 
fig.  9  and  10.  1 1  and  12.)  the  lines  Ob,  oh,  &c.  drawn 
from  their  centers  of  gravity  O,  0,  to  fimilar  points  B,  b9 
&c.  may  be  conceived  as  homologous  fides  of  the  re- 
fpedlive  figures,  which  in  this  cafe  are  to  be  confider- 
ed  as  figures  returning  into  themfelves  at  the  lines 

OB,  ob.  See.  .Li 

C  O  R.  9. 

If  the  right  lines  BO,  b  0 ,  f fig.  9  and  10,  11  and 
1 2.)  are  produced  to  fimilar  points  K  and  k9  their  ftrength 
will  alfo  be  as  the  fquares  of  thefe  lines  thus  produced, 
that  is,  as  the  fquares  of  the  diameters  of  gravity  of  the 
tranfverfe  fe<5tions,  and  the  diftances  of  the  centers  of 
gravity  of  the  fame  fedlions  from  their  centers  of  re¬ 
volution  jointly. 

This  is  demonftrated  as  Cor.  7. 

C  O  R.  10. 

The  ftrength  of  bones,  whofe  tranfverfe  fe<5lions  are 
fimilar,  being  by  Cor.  8.  as  the  fquares  of  the  fimilar 
radii  of  gravity  of  thefe  fedions,  and  the  diftances  of 
their  centers  of  gravity  from  their  centers  of  revolu¬ 
tion  jointly,  it  iollows,  that  when  they  are  to  be 
broken  fimiiarly,  or,  in  other  words,  when  the  fulcrum 
or  center  of  revolution  is  placed  in  fimilar  points  of 
the  bones,  their  ftrength  fhall  be  as  the  cubes  of  the 
fimilar  radii  of  gravity  of  their  tranfverfe  fedtions. 

For  in  this  cafe  the  diftance  of  the  centers  of  gra¬ 
vity  from  the  centers  of  revolution  coincides  with  ft- 
radar  radii  of  gravity. 

COR.  11. 

The  homologous  fides,  perimeters  and  fimilar  dia¬ 
meters  of  gravity  of  fimilar  figures  being  as  their  fifth- 

far 
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Jar  radii  of  gravity,  it  follows,  that  when  bones  of  fimi- 
lar  tranfverfe  fedtions  are  to  be  broken  fimilarly,  their 
ftrength  will  alfo  be  as  the  cubes  of  the  homologous 
tides,  the  cubes  of  the  perimeters,  and  the  cubes  of 
the  fimilar  diameters  of  gravity,  of  their  tranfverfe 
fe&ions. 

An  ejfay  concerning  the  motions  of  our  eyes ;  by 
William  Porterfield  M.  D.  Fel¬ 
low  of  the  College  of  Phyficians  at  Edinburgh . 

Vol.  III.  art.  12.  ‘ 


Part  I. 

Of  their  external  motions . 

TH  E  motions  of  the  eye  are  either  external  or 
internal  *,  the  external  are  performed  by  the  four 
ftraight  and  two  oblique  mufcles,  which  change  the 
fituation  of  the  whole  globe  of  the  eye.  The  internal 
only  happen  to  fome  of  its  internal  parts,  fuch  as  the 
chryftalline  and  iris,  or  to  the  whole  eye,  when  it 
changes  its  fpherical  figure,  and  becomes  oblong  or 
hat.  The  fpherical  figure  of  our  eyes,  and  their  loofe 
connexion  to  the  edge  of  the  orbit  by  the  tunica  con- 
jundliva,  which  is  flexible  and  yielding,  excellently 
difpofes  them  to  be  moved  according  to  the  fituation 
of  the  objedt.  This  membrane  is  alfo  called  adnata  ; 
it  takes  its  origin  from  the  periofteum  all  round  the 
edge  of  the  orbit,  and  is  extended  over  the  whole 
fore- part  of  the  globe  till  it  terminates  in  the  edge  of 
the  fclerotis,  where  it  joins  the  cornea ;  it  is  covered 
externally  with  another  membrane  ;  for  the  internal 
membrane  of  the  eye-lids,  at  the  edge  of  the  orbit,  is 
turned  forwards  upon  the  outward  face  of  the  eye,  and 
is  co- extended  over  it  with  the  tunica  adnata,  to  which 
it  adheres.  Thefe  two  from  their  clofe  union,  appear 
to  be  only  one,  and  are  defcribed  as  fuch  under  the 
name  of  membrana  albuginea,  though  they  are  diffcindt 
membranes  eafily  feparated  \  the  one  a  continuation 

of 
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of  the  periofteum,  lining  the  orbits  internally',  and  the 
other  of  the  inner  membrane  of  the  eye-lids.  Thefe 
membranes,  efpecially  the  external,  are  fo  full  of 
blood-vefifels,  and  fo  loofely' extended,  that  in  violent 
ophthalmia’s  the  white  of  the  eye  is  fometimes  fwelled 
fo  excefiively  as  to  cover  all  the  cornea,  appearing  to 
the  unexperienced  oculift  as  an  incurable  excrefcence 
of  the  cornea  itfelf.  Befides  thefe  two,  the  fore-part 
of  the  globe  is  covered  externally  with  a  thin  tranfpa- 
rent  aponeurofis,  which  not  only  covers  the  mem¬ 
brane  which  it  has  from  the  eye-lids,  but  likewife  the 
cornea  itfelf.  The  phly  dense,  which  are  fmall  tranf- 
parent  veficles  full  of  clear  water,  upon  the  furface  of 
the  cornea,  as  well  as  upon  the  white,  and  which 
even  fometimes  have  their  center  in  part  of  that  circle 
of  the  cornea,  where  it  joins  the  fclerotis,  and  occupy 
both  a  part  of  the  white  of  the  eye  and  a  part  of 
the  cornea,  are  a  convincing  proof  of  the  exten- 
fion  of  this  aponeurofis,  over  the  while  cornea.  There 
is  a  great  deal  of  fat  all  round  the  globe,  betwixt 
it  and  the  orbit,  which  lubricates  and  foftens  the  eye, 
and  renders  its  motions  eafy.  Fallopius  (a)  firft  truly 
delcribed  the  mufcles  of  the  eye  :  For  Galen  and  Ve- 
falius  erroneoufiy  afcribed  the  aperiens  palpebram  rec¬ 
tus  to  the  eye,  and  therefore  gave  it  feven  mufcles. 
Columbus  (b)  takes  notice  of  this  error,  but  falls 
into  one  himfelf,  fuppofing  that  the  obliquus  fuperiar 
belongs  to  the  eye-lids.  The  firft  of  the  ftraight 
mufcles  is  fituated  upon  the  fuperiorpart  of  the  globe, 
and  pulls  the  eye  upwards,  whence  it  is  named  attol- 
lens  or  fuperbus.  The  fecond  is  fituated  diredly  op- 
pofite  to  the  attollens,  on  the  under  part  of  the  eye, 
which  it  pulls  down,  and  is  therefore  called  deprimens 
or  humilis.  The  third  and  fourth  are  towards  the 
fides  of  the  eye,  and  draw'  it  towards  the  nofe  or  from 
it  towards  the  little  angle.  That  which  draws  it  to¬ 
wards  the  nofe  is  called  addudor  or  bibitorius.  That 

(a)  Gabriel  FalJop.  obfervat.  anatom.  (b)  Realdus  Colunib, 
de  re  anatom,  lib.  v.  c.  8. 
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which  pulls  it  from  the  nofe  towards  the  little  angle  is 
called  abduflor  or  indignabundus.  Thefe  four  mufcles 
arife  from  the  hole  in  the  bottom  of  the  orbit,  through 
which  the  optic  nerves  pafs  ;  and  advancing  by  the 
four  cardinal  parts  of  the  eye,  terminate  by  four  broad 
thin  tendons  in  the  fclerotis.  Thefe  tendons  form  a 
large  aponeurofis  over  the  outward  face  of  the  eye 
under  the  adnata,  to  which  it  alfo  adheres  and  ter¬ 
minates  at  the  edge  of  the  fclerotis,  and  there  forms  the 
cornea.  Columbus  pretends  to  be  the  firft  difcoverer 
of  this  tunicle,  to  which  he  has  given  no  name.  Hence 
it  is  called  tunica  innominata  Columbi,  though  unjuftly, 
becaufe  it  was  known  to  Galen.  Others  more  pro¬ 
perly  call  it  tunica  tendinea,  becaufe  formed  of  the 
tendons  of  the  four  ftraight  mufcles.  Aquapendens  is 
of  opinion  that  the  white  of  the  eye  has  its  colour  from 
this  membrane  :  But  the  conjunctiva,  and  the  tunicle 
which  comes  from  the  inner  membrane  of  the  eye- 
-  lids  likewife  concur  (a).  When  the  four  ftraight 
mufcles  of  the  eye  aft  feparately,  they  pull  the  globe 
up  or  down,  to  or  from  the  nofe.  But  when  the 
fuperbus  and  adduCtor  or  abdduftor  aft  together,  they 
perform  the  oblique  motions  attributed  to  the  oblique 
mufcles  ;  and  when  all  four  aft  together,  they  draw 
the  eye  inwards  towards  the  bottom  of  the  orbit,  and 
keep  it  fixed  in  an  equal  fituation,  which  is  therefore 
called  its  tonic  motion. 

The  oblique  mufcles  of  the  eye  are  two  in  number  ; 
whereof  one  is  called  obliquus  major  or  fuperior;  the 
other  obliquus  minor  or  inferior.  The  obliquus  major, 
fometimes  called  longiflimus  oculi,  arifes  from  the  edge 
of  the  hole  in  the  bottom  of  the  orbit,  which  tranf- 
mits  the  optic  nerve,  between  the  elevator  and  adduc¬ 
tor,  from  whence  it  runs  obliquely  to  the  great  can- 
thus.  In  the  upper  part  of  which  near  the  brink,  there 
is  a  cartilaginous  ring  affixed  to  the  os  frontis,  through 
which  it  paffes  its  tendon  ;  from  whence  turning  back¬ 
wards,  it  is  inferted  into  the  tunica  fclerotica,  towards 

(a)  Plemp.  Cphthalmogr.  lib.  t.  cap.  5. 

the 
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the  back  part  of  the  bulb  of  the  eye,  in  the  middle  be¬ 
tween  the  termination  of  the  attollens  and  the  optic 
nerve.  From  it  fometimes  the  mufcie  is  named 
trochlearis  :  It  rolls  the  eye  about  its  axis  towards 
the  nofe,  and  at  the  fame  time  draws  it  forwards, 
and  turns  its  pupil  downwards.  The  fecond  of  thefe 
oblique  mufcles  is  fometimes  called  breviftimus  oculh 
It  arifes  from  the  lower  part  of  the  in  fide  of  the 
orbit  near  its  edge,  and  afcending  obliquely  by  the 
outer  corner  of  the  eye,  is  inferted  into  the  fcle- 
rotis,  betwixt  the  abducens  and  optic  nerve.  This 
mufcie  rolls  the  eye  about  its  axis,  from  the  nofe, 
and  at  the  fame  time  draws  it  forwards,  and  diredts 
its  pupil  upwards.  Thefe  two  oblique  mufcles  are 
called  circumagentes  from  their  adiion  in  rolling  the 
eye  about.  But  Mr.  Perrault  denies  any  fuch  mo¬ 
tion,  becaufe  he  could  never  obferve  it  in  the  eyes  of 
tortoifes^  but  chiefly  becaufe  he  cannot  fee  what  ad¬ 
vantage  we  could  reap  therefrom.  But  Mr.  Mariotte  (a) 
has  demonft  rated,  that  the  part  of  the  bottom  of  our 
eyes,  where  the  optic  nerves  enter,  is  infenfible,  and 
that  the  rays  of  light  which  fall  thereon  are  entirely 
loft.  Now*  the  optic  nerves  enter  the  eye  a  little  on 
the  inftde  towards  the  nofe.  Hence  objedts  placed  a 
little  on  the  outfide  of  the  optic  axis,  if  not  very 
large,  would  be  invifible,  becaufe  the  rays  which  come 
from  them  fall  upon  the  infenfible  part ;  but  by  the 
circumrotation  of  the  eye  round  its  axis,  this  part  is 
turned  aiide,  and  fome  of  the  rays  of  light  fall 
upon  the  fenfible  part  of  the  retina,  and  fo  the  object, 
otherwife  invifible,  at  leaf!  in  part,  becomes  vifible. 
Many  have  denied  this  oblique  infertion  of  the  optic 
nerves.  .  Willis  and  Briggs  tell  us,  that  not  only  in 
man,  but  alfo  in  dogs  and  cats,  they  enter  the  globe  at 
its  axis,  diredtly  oppoiite  to  the  pupil  •,  but  more  ac¬ 
curate  anatomifts  have  freed  us  from  this  miftake  •,  and 
though  this  obliquity  is  Ids  in  man  than  in  oxen,  &c. 

(a)  Nouvelle  decouverte  touchant  la  vue. 
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yet  it  is  eafy  to  be  obferved.  Indeed  fome  creatures, 
fuch  as  the  porcupine  and  fea-calf,  have  the  optic 
nerves  inferred  into  the  axis  of  their  eyes ;  which  (ingle 
fad  overturns  Mariotte’s  hypothecs  of  the  choroides 
being  the  principal  and  immediate  organ  of  fight. 
Neither  is  it  poftible,  that  this  defed  in  our  fight, 
where  the  optic  nerves  enter,  can  arife  from  the  want 
of  the  choroides  in  this  place,  which  according  to  de 
la  Hire’s  reafoning  againft  Mariotte  (a),  ought  to  re¬ 
ceive  the  impreflion  from  the  rays  of  light  (which, 
according  to  him,  pafs  through  the  tranfparent  retina 
without  producing  vifion)  and  communicate  it  to  the 
retina,  with  that  difpofition  and  modification  which  is 
proper  for  fight,  juft  as  the  fpiral  lamella  of  the  ear 
receives  the  impreflions  of  the  air,  to  be  communi¬ 
cated  to  the  auditory  nerve,  for  exciting  in  the  mind 
the  idea  of  found.  For  were  this  true,  then  to  thefe 
animals,  all  objeds  would  become  invifible  to  which 
their  eyes  are  diredly  turned,  becaufe  the  choroides  is 
wanting  in  that  place  where  their  image  falls  ;  which 
is  contrary  to  experience. 

But  to  return.  I  fhall,  after  what  has  been  already 
faid  of  each  mufcle  ading  apart,  confider  what  hap¬ 
pens,  when  both  ad  at  the  fame  time.  When  any  of 
the  (freight  mufcles  ad,  they  will  rather  draw  the  eye 
inwards,  within  the  orbit,  than  turn  it  either  ftde- 
ways,  or  upwards,  or  downwards,  were  it  not  at  the 
fame  time  drawn  outwards  with  fome  equal  force. 
Now  the  above  defcribed  fltuation  of  thefe  oblique 
mufcles,  qualifies  them  for  keeping  the  globe  from  being 
retraded,  when  any  of  its  ftraight  mufcles  ad  :  For 
by  their  joint  contradion  they  muft  pull  the  eye  out¬ 
ward  from  the  bottom  of  the  orbit,  and  keep  itfufpend- 
ed,  as  upon  an  axis,  for  the  better  receiving  the  mo¬ 
tions  of  the  ftraight  mufcles  :  And  this  is  the  princi¬ 
pal  ufe  of  its  oblique  mufcles  when  ading  together, 
feeing  they  combine  both  in  this,  while  they  are  an- 
tagonifts  to  one  another  in  their  other  adions.  Aqua- 

( i)  See  his  dilTertation  fur  les  differens  accidens  de  la  vue. 
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’pendens  (a)  obferves  that  in  the  pike  the  oblique 
mufcles  decuflate  one  another  in  form  of  a  crofs ;  and 
Perrault  (b)  tells  us,  that  they  are  both  in  the  under 
part  of  the  eye  *,  and  that  becaufe  in  fuch  animals,  who 
dive  in  purfuit  of  their  prey,  they  have  more  occafion 
than  others  to  turn  their  eyes  downwards.  Cowper  (c) 
quotes  Mullinete,  for  defcribinga  feventhmufcle,  which 
he  calls  the  fifth  right  mufcle,  whofe  motion  he  con¬ 
fines  to  the  motion  of  the  trochlea.  But  no  fuch 
mufcle  is  to  be  found  in  the  human  eye  ;  andMulli- 
nete  might  be  led  into  this  miftake,  by  that  part  of 
the  orbicularis  palpebrarum,  which  adheres  to  the 
trochlea,  or  rather  by  what  he  might  have  obferved 
in  dogs,  who  have  a  fmall  mufcle  arifing  near  the  ori¬ 
gin  of  the  obliquus  major,  and  inferting  itfelf  by  a  very 
flender  tendon  into  the  trochlea,  to  whofe  motions  it 
is  fubfervient,  as  Douglas  obferves  (d).  Befides  thefe 
mufcles,  quadrupeds  are  provided  with  another  com¬ 
monly  called  fufpenforius,  from  its  ufe  in  fuch  ani¬ 
mals  as  go  much  with  their  head  hanging  down.  Vefa- 
lius  has  defcribed  it  as  belonging  to  man,  in  whom  it 
is  never  found.  This  mufcle  arifes  from  the  circum¬ 
ference  of  the  hole  in  the  bottom  of  the  orbit,  through 
which  the  optic  nerve  paffes,  and  goes  diredtly  along 
the  optic  nerve  which  it  furrounds,  and  is  inferted  in¬ 
to  the  back  part  of  the  fclerotis  all  round,  the  optic 
nerve,  betwixt  it  and  the  termination  of  the  ftraight 
mufcles.  Fifhes  and  fowls  commonly  want  this 
mufcle,  as  well  as  man  ;  but  oxen,  and  fo  far  as  has 
been  obferved,  all  quadrupeds,  are  provided  there¬ 
with,  though  in  all  it  is  not  of  the  fame  ftrudture,  being 
fometimes  compofed  of  two,  three,  or  four  diftindt 
mufcles,  as  Aquapendens  obferves  (e).  It  is  the  opi¬ 
nion  of  feveral  that  the  only  ufe  of  this  mufcle  is  to 
draw  the  eye  inwards,  towards  the  bottom  of  the  or¬ 
bit,  and  to  keep  it  fufpended,  that  when  the  eye  hangs 

(a)  De  oculo,  cap.  xi.  (b)  Du  mouvement  des  yeux. 

(c)  Myotomia  reformats.  (d)  Myographia  comparata,  .'ap:  6. 

(e)  De  oculo.  c.  xi. 
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down,  as  often  happens  in  quadrupeds,  it  may  not 
fall  too  much  out  of  the  orbit,  or  by  its  weight  fatigue 
the  optic  nerve.  But  this  adtion  may  be  in  part  fup- 
plied  by  the  ftraight  mufcles  adting  together  ;  and  be- 
fides,  a  ligament  would  have  been  fufficient  for  fufpen- 
dirig  the  eye  ;  and  therefore  it  is  probable  that  this 
mulcle  has  fome  other  ufe.  Dr.  Tyfon  finding  this 
mufcle  in  the  porpefs,  thinks  its  ufe  is  not  to  fufpend 
the  bulb  of  the  eye,  but  rather  by  its  equal  contraction 
of  the  fclerotis,  to  which  it  is  affixed,  to  render  the 
ball  more  or  lefs  fpherical,  according  to  the  different 
diftances  of  objects ;  but  it  is  not  abfolutely  certain, 
that  the  figure  of  the  eye  can  be  changed  by  the  adtion 
fo  this  mufcle  :  And  befides,  the  neceffary  change  of 
our  eyes  is  well  provided  for  by  another  mechanifm. 
I  think  therefore,  that  the  ufe  of  this  mufcle  is  not  only 
to  fufpend  the  eye,  and  preferve  the  optic  nerve  from 
being  too  much  Aretched,  but  principally  to  affifi  the 
firaight  mufcles  in  moving  the  eye,  according  as  its 
different  fibres  adl.  Comparative  anatomy  makes  this 
opinion  very  probable,  for  in  feveral  animals  it  is  di¬ 
vided  into  feveral  difiindt  mufcles,  whereof  Aquapen- 
dens  has  obferved  fometimes  three,  and  fometimes 
four  in  the  eyes  of  a  ffieep  ;  and  Douglas  tells  us  that 
in  a  dog  it  is  divided  fometimes  into  four,  and  fome¬ 
times  into  five,  which  have  as  many  difiindt  infertions 
into  the  fclerotis. 

Having  examined  what  belongs  to  the  mechanifm 
of  the  external  motions  of  our  eyes,  I  ffiall  add  fome 
reflexions  thereon.  I.  When  nature  has  denied  the 
head  or  eyes  any  motion,  fhe  has  with  great  care  pro¬ 
vided  for  this  defedt.  Dr.  Power’s  obfervations  fur- 
nifh  us  with  an  example  of  this  kind  :  Plis  words 
are,  (a)  “The  firft  eminent  thing  we  found  in  the  houfe- 
tc  fpiders  were  their  eyes,  which  in  fome  were  four,  in 
“  fome  fix,  and  in  fome  eight,  according  to  the  propor- 
“  tion  of  their  bulk  and  the  length  of  their  legs  :  Thefe 
“  eyes  are  placed  all  in  the  fore  front  of  their  head 

(a)  Obfervat.  8. 
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cc  (which  is  round  and  without  any  neck)  all  diapha- 
<c  nous  and  tranfparent.  For  fince  they  wanting  a 
“  neck,  cannot  move  their  head, -it  is  requifite  that  de- 
“  fe<5h  fhould  be  fupplied  by  the  multiplicity  of  eyes. 
“  And  fmce  they  were  to  live  by  catching  fo  nimble 
“  a  prey  as  a  fly  is,  they  ought  to  fee  her  every  way 
cc  and  to  take, her  per  faltum  (as  they  do)  without  any 
<c  motion  of  their  head  to  difcover  her,  which  motion 
“  would  have  feared  away  fo  timorous  an  infedt.” 
To  this  purpofe  alfo  belongs  the  curious  mechanifm 
obfervable  in  the  immoveable  eyes  of  flies,  wafps,  &c. 
they  nearly  refemble  two  hemifphers,  perforated  with 
a  number  of  holes,  each  of  which  may  be  regarded  as 
a  lenticular  pupil.  Leeuwenhoeck’s  obfervations  make 
it  probable  that  every  lens  of  the  cornea  fupplies  the 
place  of  the  crystalline  humour,  which  feems  to  be 
wanting  in  thefe  creatures,  and  that  each  has  a  diftineft 
branch  of  the  optic  nerve  anfwering  it,  upon  which  the 
images  are  painted.  So  that  as  mod  animals  are  bino¬ 
cular,  and  fpiders  for  the  moft  part  odtonocular,  fo  flies 
&c.  are  multocular,  having  in  effect  as  many  eyes  as 
there  are  perforations  in  the  cornea.  By  which  means, 
as  creatures  with  two  eyes  are  obliged  to  turn  their  eyes 
to  oHjedts,  fo  thefe  have  fome  or  other  of  their  pupils 
ready  placed  towards  objedls  nearly  all  round  them. 
II.  As  in  moft  creatures  the  eyes  are  fltuated  in  hard 
bony  fockets  in  the  head,  as  the  fecureft  place,  fo  in 
thole  whofe  eyes  are  foft,  nature  hath  endowed  the 
creature  with  a  faculty  of  withdrawing  its  eyes  into 
its  head.  Snails  are  an  inftance  of  this,  whofe  eyes 
are  lodged  in  their  four  horns,  one  at  the  end  of  each 
horn,  which  they  can  retradl  at  pleafure.  Perrault  (a) 
doubts  of  fnails  having  eyes,  and  Dr.  Brown  denies 
it ;  but  a  good  microfcope  mews  them  diftindtly. 
The  eyes  of  ftfhes,  which  feern  to  want  contrivances 
of  this  kind,  are  defended  by  the  hardnefs  of  the  cornea. 
Some  cruftaceousanimals  have  their  eyes  fecured  by  deep 
finufes,  into  which  they  can  retraeft  them,  on  the  approach 
of  any  danger.  Something  of  a  mechanifm  fimilar  to  this 

(a)  Mechanique  ties  animeufe, 
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obtains  in  the  very  little  black  eyes  of  moles,  which 
are  fituated  fo  far  in  the  head,  and  covered  fo  ftrongly 
with  hair,  that  they  can  be  of  no  fervice  to  them,  un- 
lefs  they  can  protrude  and  retract  them  at  pleafure,  as 
they  have  more  or  lefs  occafion  to  ufe  or  guard  them. 

III.  We  fhall  make  fome  reflections  on  the  caufeof 
the  uniform  motion  of  the  eyes.  In  fome  creatures 
the  eyes  are  moved  differently,  the  one  towards  one 
object,  and  the  other  towards  another.  In  others  the 
motions  are  uniform,  and  always  directed  to  one 
place.  The  final  caufe  of  this  uniform  motion  of  our 
eyes  is,  i.  That  the  fight  may  be  thence  rendered 
more  ftrong  and  perfect ;  for  fince  each  eye  apart  im- 
prefles  the  mind  with  an  idea  of  the  fame  object,  the 
impreflion  will  be  more  ftrong  and  lively,  when  both 
eyes  concur,  than  when  only  one,  and  confequently 
the  mind  muft  receive  a  more  ftrong,  lively  and  per¬ 
fect  idea  of  the  object  in  view,  as  is  agreeable  to  expe¬ 
rience  :  And  that  both  may  concur,  it  is  neceflary 
they  move  uniformly  *,  for  though  the  retina  be  ex¬ 
panded  upon  the  whole  bottom  of  the  eye,  as  far  as 
the  ligamentum  ciliare,  yet  nothing  is  clearly  feen  but 
what  the  eye  is  directed  to.  Thus,  in  viewing  the 
word  MEDICINE,  if  the  eye  be  directed  to  the  firft 
letter  M,  and  keep  itfelf  fixed  thereon,  for  obferving 
it  accurately,  the  other  letters  will  not  then  appear 
diftinctly,  becaufe  the  feveral  pencils  of  rays  which 
come  therefrom  fall  too  obliquely  to  be  accurately 
collected  in  fo  many  diftinct  points  on  the  retina ;  and 
chiefly  becaufe  of  a  certain  degree  of  infen  Ability,  which 
obtains  in  all  parts  of  the  retina,  excepting  towards  the 
axis  of  the  eye,  directly  oppofite  to  the  pupil.  Elence 
to  view  any  object  diftinctly,  it  is  neceflary  to  turn  the 
eye  directly  towards  it.  But  if  the  moft  fenfible  part 
of  the  retina  happen,  from  any  caufe  not  to  be  in  the 
optic  axis,  but  on  one  fide  of  it ;  then  to  fee  an  ob¬ 
ject  clearly,  the  eye  muft  be  directed  a  little  to  one 
fide.  And  this  may  be  one  caufe  of  fquinting,  which 
is  eafily  incurable.  Now,  though  only  a  very  fmall 
part  of  any  object  can  at  once  be  diftinctly  feen,  yet 
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we  are  feldom  fenfible  of  this  defeat  j  and  in  viewing 
any  large  body,  imagine  that  we  fee  at  the  fame  time 
all  its  parts  equally  diftindl  and  clear  :  But  this  error 
we  are  led  into  from  the  quick  and  almoft  continual 
motion  of  the  eye,  whereby  it  is  fucceffively  directed 
towards  all  the  parts  of  the  objedt,  in  an  inftant  of  time, 
for  the  ideas  of  objects,  which  we  receive  by  fight,  do 
not  prefently  periffi,  as  appears  from  what  happens 
when  a  coal  of  fire  is  nimbly  whirled  about,  which 
makes  the  whole  circumference  appear  like  a  circle  of 
fire ;  and  therefore  if  our  eye  takes  no  longer  time  to 
diredl  itfelf  fucceffively  to  all  the  fmali  parts  of  an  ob¬ 
jedt,  than  what  the  coal  of  fire  takes  to  go  round,  the 
mind  will  diftindtly  perceive  all  thofe  parts,  without 
being  fenfible  of  any  defedt  in  any  part  of  the  retina  ; 
becaufe  the  idea  of  one  part  continues,  till  by  the  mo¬ 
tion  of  the  eye,  the  image  of  the  other  part  be  fuccef¬ 
fively  received  upon  the  fame  moft  fenfible  part  of  the 
retina.  And  this  is  the  reafon,  why  the  globe  of  the 
eye  moves  fo  quickly,  and  that  its  mufcles  have  fuch 
a  quantity  of  nerves  to  perform  their  motions. 

2.  A  fecond  advantage  which  we  reap  from  the  uni¬ 
form  motion  of  our  eyes,  is  yet  more  confiderable 
than  the  former,  this  confifts  in  our  being  thereby 
able  to  judge  with  more  certainty  of  the  diftance 
of  objedls.  There  are  fix  means  which  concur  forjudging 
of  the  diftance  of  objedls,  of  all  which  the  moft  univerfal, 
and  frequently  the  moft  fure,  is  the  angle  which  the  rays 
of  light  make  at  the  objedl  in  coming  thence  to  our  eyes : 
When  this  angle  is  great,  we  fee  the  objedl  near ; 
when  it  is  fmali,  we  fee  it  at  a  great  diftance  *,  and 
the  change  which  happens  in  the  fituation  of  our  eyes 
according  to  the  change  of  this  angle,  is  a  mean  which 
our  mind  makes  ufe  of  for  judging  of  the  diftance 
or  proximity  of  objedls.  To  be  perfuaded  of  the 
truth  of  this,  fufpend  by  a  thread  a  ring,  fo  as  its 
fide  may  be  towards  you,  and  its  hole  look  right  and 
left,  and  taking  a  fmali  rod  crooked  at  the  end  in  your 
hand,  retire  from  the  ring  two  or  three  paces,  and 
having  with  one  hand  covered  one  of  your  eyes,  en¬ 
deavour  with  the  other  to  pafs  the  crooked  end  of  the 
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rod  through  the  ring :  To  do  this  is  very  difficult ; 
the  difficulty  arifes  becaufe  when  one  eye  is  {hut,  the 
angle  which  the  rays  of  light  make  at  the  object  in 
coming  thence  to  both  eyes  is  not  known,  for  in  any 
triangle  to  know  the  bignefs  of  an  angle,  it  is  not  fuf- 
ficient  to  know  the  length  of  the  bafe  fubtending  that 
angle,  and  the  magnitude  of  the  angle  which  one  of 
its  hdes  makes  with  that  bafe ;  but  it  is  alfo  neceffary 
to  know  the  other  angle,  which  the  other  Ude  makes 
with  the  bafe  :  But  this  can  never  be  known  but  in 
opening  both  eyes  and  directing  them  to  the  objedt, 
and  therefore  the  mind  can  never  make  ufe  of  its 
natural  geometry,  for  judging  of  the  diftance  of  the 
ring  when  one  of  the  eyes  is  fhut.  From  this  we 
may  fee  the  ufefulnefs  of  two  eyes  placed  at  a  cer¬ 
tain  diftance  from  one  another  *,  for  by  ufe  they 
get  a  habit  of  judging  of  the  diftance  of  objects  by  the 
direction  of  the  axes,  which  is  fenfible  to  us,  becaufe  it 
depends  on  the  motion  of  the  eye  that  we  feel.  But 
creatures,  that  look  different  ways  with  their  eyes, 
as  fifties,  fowls,  the  hare,  cameleon,  &c.  cannot  judge 
of  the  diftance  of  objects  from  this  angle.  From  this 
alfo  we  may  fee  why  we  err  fo  frequently  in  the  judg¬ 
ments  we  form  of  the  magnitude  of  obje&s  feen  only 
with  one  eye  •,  for  fince  we  judge  not  of  extenfion  or 
magnitude  from  the  apparent  magnitude  alone,  but 
alfo  from  the  apparent  diftance;  it  follows  that  objedts 
feen  with  one  eye  muft  appear  fmaller  or  greater  as 
they  are  imagined  nearer  or  further  off.  Thus  a  pla¬ 
net  viewed  with  a  telefcope  fometimes  is  judged  near 
the  eye-glafs,  and  therefore  appears  very  (mail,  while 
to  others  it  appears  very  great,  becaufe  imagined  a 
.good  way  beyond  the  objective.  The  fame  thing  hap¬ 
pens  on  viewing  one’s  felf  in  a  great  concave  mirror 
not  too  far  off ;  \Vhen  the  one  eye  is  fhut  the  face 
does  not  appear  very  big,  becaufe  it  is  imagined  at  no 
greater  diftance  than  the  furface  of  the  mirror ;  but  to 
both  eyes  it  appears  a  great  deal  bigger,  becaufe  it  is 
then  imagined  much  farther  off.  It  being  therefore 
manifeft  that  the  difpofition  of  our  eyes,  which  always 
accompanies  the  angle  formed  of  the  vifual  rays  which 
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flow  to  both  pupils,  and  which  cut  one  another  in  that 
point  of  the  objedl  on  which  our  eyes  are  fixed,  is  one 
of  the  beft  and  moft  univerfai  means  we  have  ofjudging 
of  the  diftance  of  objects ;  it  needs  be  no  furprize  that 
in  very  great  distances,  where  the  diftance  of  our  eyes 
bears  no  fenfible  proportion  to  the  diftance  of  the  ob¬ 
ject,  it  fhould  be  impoftible  for  us  by  this  or  any  other 
method  to  judge  rightly  of  the  diftance,  becaufe  the 
change  that  happens  here  to  this  angle  is  fo  fmall  as 
to  be  altogether  infenfible.  It  is  for  this  reafon  that 
we  are  fo  often  deceived  in  the  judgment  we  form  of 
all  great  diftances,  and  that  we  fee  the  fun,  moon  and 
ftars,  as  if  they  were  involved  in  the  clouds,  though 
they  are  vaftly  beyond  them.  And  being  deceived  in 
their  diftance,  we  muft  alfo  be  deceived  with  refpedt  to 
their  magnitude.  Thus  the  moon  feems  greater  than 
the  greateft  ftar,  though  every  body  knows  that  fhe  is 
vaftly  lefs.  Thus  the  fun  and  moon  appear  not  above 
a  foot  or  two  in  diameter  if  we  truft  the  teftimony  of 
our  eyes,  as  did  Epicurus  and  Lucretius,  who  there¬ 
fore  imagined  them  no  bigger  than  they  appeared. 
Thus  alfo  the  fun  and  moon  appear  greater  when  near 
the  horizon,  than  at  a  greater  height,  becaufe  when 
nigh  the  horizon,  they  are  judged  at  a  greater  diftance. 
There  is  yet  another  advantage  fully  as  confiderable  as 
any  of  the  former,  which  is  thought  to  arife  from  the 
uniform  motion  of  our  eyes,  and  that  is  the  {ingle 
appearance  of  objects  feen  with  both  eyes.  This  in¬ 
deed  at  firft  view  appears  very  probable  ;  for  if  in 
looking  to  any  object  you  prefs  one  of  your  eyes  afide 
with  your  finger  and  alter  its  direction,  every  thing 
will  be  feen  double.  The  fame  thing  alfo  happens 
when  either  of  the  eyes  is  from  a  fpafm  or  paralyfis  of 
any  of  its  mufcles,  or  from  any  other  caufe,  reftrained 
from  following  the  motions  of  the  other.  Langius 
has  a  very  remarkable  cafe  to  this  purpofe.  He  tells 
us  fin  the  feventh  epiftle  of  his  firft  book)  that  in  a 
wound  of  the  eye  it  happened,  through  negle<ft,  to 
unite  and  adhere  to'  the  under  eye-lid  ;  fo  that  after 
the  cure  that  eye  was  tied  down,  and  rendered  inca¬ 
pable  of  following  the  motions  of  the  other  :  This  oc- 
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cafioned  every  thing  to  appear  double,  till  the  eye  by 
its  frequent  motions,  had  at  laft  ffcretched  the  eye-lid, 
to  which  it  adhered,  and  thereby  recovered  its  former 
liberty  of  moving  uniformly  with  the  other.  This,  and 
multitudes  of  other  cafes,  prove  that  when  our  eyes 
are  reftrained  from  moving  uniformly,  all  objedls  are 
feen  double.  Neither  is  it  to  be  doubted,  but  when 
the  fame  phenomenon  occurs  in  drunken  or  maniac  per- 
fons,  it  proceeds  from  the  like  caufe  *,  the  uniform  mo¬ 
tion  of  our  eyes  requiring  an  eafy  and  regular  motion 
of  the  fpirits,  which  frequently  is  wanting  in  fuch  ca¬ 
fes.  The  fame  thing  alfo  happens  fometimes  before 
death,  when  the  fpirits  have  been  worn  out  and  ex¬ 
hausted.  Borrichius  (a)  gives  an  example  of  this,  in  a 
woman  who  had  been  long  ill  of  a  difeafe  in  her  breaft 
and  fpleen,  to  whom,  two  days  before  her  death,  all 
things  appeared  double.  He  attributes  this  phenome¬ 
non  to  a  change  in  the  figure  of  the  humours  of  the 
eye,  and  thinks  that  they  had  acquired  the  form  of  a 
polygon,  which  is  altogether  improbable..  The  true 
caufe  feems  to  have  arifen  from  the  languid  irregular 
motion  of  the  animal  fpirits,  difqualifying  them  from 
directing  both  eyes  to  the  fame  objedt. 

Why  objedls  feen  with  both  eyes  do  not  feem  double, 
is  a  problem  whicl\has  employed  the  greateft  men  of 
all  ages.  Galen  (b)  imagined  it  owing  to  the  clofe 
coalition  of  the  optic  nerves  behind  the  os  fphenoides. 
Sir  Ifaac  Newton  accounts  for  it  thus  (c)  *,  are  not  the 
fpecies  of  objedls  feen  with  both  eyes  united,  where 
the  optic  nerves  meet  before  they  come  into  the  brain, 
the  fibres  on  the  right  fide  of  both  nerves  uniting 
there,  and,  after  union,  going  thence  into  the  brain, 
in  the  nerve,  which  is  on  the  right  fide  of  the  head  *, 
and  the  fibres  on  the  left  fide  of  both  nerves,  uniting 
in  the  fame  place,  and,  after  union,  going  into  the 
brain,  in  the  nerve  which  is  on  the  left  fide  of  the 
head ;  and  thefe  two  nerves  meeting  in  the  brain  in 
fuch  a  manner  that  their  fibres  make  but  one  entire 

(a)  Aft.  Hafniens.  vol.  2.  p.  198.  (b)  De  offic.  part,  lib.  10. 

cap.  14.  (c)  See  the  queries  annexed  to  his  optics. 
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fpecies  or  picture,  half  of  which  on  the  right  fide  of 
the  fenforium,  comes  from  the  right  fide  of  both  eyes, 
through  the  right  fide  of  both  optic  nerves,  to  the 
place  where  the  nerves  meet,  and  from  thence  on  the 
right  fide  of  the  head  into  the  brain  *,  and  the  other 
half  on  the  left  fide  of  the  fenforium  comes  in  like 
manner  from  the  left  fide  of  both  eyes  ?  To  render 
this  ftill  more  probable  he  obferves,  that  the  optic 
nerves  of  iiich  animals  as  look  the  fame  way  with  both 
eyes,  (as  of  men,  fheep,  dogs,  oxen,  &c.)  meet  be¬ 
fore  they  come  into  the  brain  *,  but  the  optic  nerves  of 
fuch  animals  as  do  not  look  the  fame  way  with  both 
eyes  (as  of  fifties  and  of  the  cameleon)  do  not  meet. 
Thefe  reafons  do  indeed  render  his  hypothecs  very 
probable,  yet  there  are  others  demonftrative  of  the 
contrary.  For  although  the  optic  nerves  are  united 
at  the  fella  turcica,  yet  this  happens  without  any  con- 
fufion  or  decuffation  of  their  fibres :  It  is  indeed  true 
that  their  conjunction  is  fo  clofe,  that  their  fubftances 
feem  to  be  confounded,  yet  there  are  feveral  obferva- 
tions  which  prove  that  they  are  united  only  by  a 
clofe  conjunction,  without  any  decuffation,  interjection, 
mixture  or  confufion  of  fubftance  (a).  But  this  is  not 
all ;  for  fuppofing  our  optic  nerves  to  be  united  in 
what  manner  they  pleafe  *,  yet  that  the  tingle  appear¬ 
ance  of  objeCts  feen  with  both  eyes,  does  not  depend 
on  this  union  feems  evident  from  an  obfervation  of 
Vefalius  (b),  who  relates  that  objeCts  have  appeared 
tingle  to  fuch  as  had  their  optic  nerves  disjoined. 
Hence  this  phaenomenon  depends  on  fomething  elfe 
than  the  coalefcence  or  decuffation  of  thefe  nerves  ; 
and  hence  it  is  that  others  have  placed  the  caufe  of 
this  phaenomenon  not  in  any  coalefcence,  contaCt  or 
croffing  of  the  optic  nerves,  but  in  a  certain  fympathy 
betwixt  them.  To  explain  this  fympathy  Mr.  Ro- 
hault  (c)  fuppofes  that  in  each  nerve  there  are  juft  as 
many  fibres  as  in  the  other,  and  that  the  correfponding 
fibres  of  both  nerves  are  united  in  the  fame  point  in 

(a)  See  Vefal.  de  corp.  hum.  fabrica  lib.  4.  c.  4.  Riolan.  An- 
thropogr.  1,  4.  c.  2.  &c.  (b)  Ibid.  (c)  Piiyiic.  par.  i.c.  31. 

the 
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the  fenforium,  e.  g.  fuppofe,  as  in  plate  IV.  fig.  1.  the 
nerves  compofed  of  five  fibres,  whole  extremities  in 
the  right  eye  are  A,  B,  C,  D,  E,  and  in  the  other 
eye  a,  b ,  c,  J,  e.  The  corresponding  fibres  A  ay 
B  by  C  c,  D  dy  and  E  ey  are  fuppofed  to  meet  in  the 
fenforium  S,  in  the  points  <#,  /S,  x,  s.  Hence  if 
both  eyes  are  diredted  to  F,  its  image  will  fall  on  the 
retina  at  the  optic  axes,  and  there  Strike  the  fympa- 
thifing  fibres  Cand  c  ;  which  motion  being  propagated 
to  the  fingle  point  of  the  fenforium  x,  muft  there  make 
but  one  fpecies  or  pi&ure.  In  like  manner  the  eyes 
retaining  the  fame  direction,  the  image  of  the  point 
G  will  fall  upon  the  right  fide  of  both  eyes,  and  by 
linking  the  correfpondent  fibres  E  and  ey  will,  in  the 
fenforium,  make  but  one  imprefiion  at  e,  where  thefe 
fibres  terminate,  and  the  image  of  the  point  H,  by 
Striking  the  correfponding  fibres  A  and  ay  will,  in  the 
fenforium,  make  but  one  imprefiion  at  a :  And  thus, 
though  both  eyes  receive  the  fame  imprefiions  from 
objects,  yet  they  are  not  feen  double,  becaufe  of  thefe 
two  imprefiions  or  images,  one  is  only  formed  in  the 
fenforium.  But  neither  has  this  hypothefis  any  foun¬ 
dation  •,  for  if,  with  des  Cartes,  we  fuppofe  the  pineal 
gland  to  be  the  fenforium  or  chief  feat  of  the  foul, 
the  nerves  are  not  inferted  into  it  *,  and  if,  with  Wil¬ 
lis,  we  Should  place  the  fenforium  in  the  corpora 
Striata,  or  any  other  part  of  the  brain,  thefe  being 
double  and  alike  in  both  fides,  can  never  make  one 
individual  fenforium,  in  which  all  the  correfponding 
analogous  nervous  fibres  are  united.  Dr.  Briggs  (a) 
has  invented  another  hypothefis.  He  fuppofes,  that 
the  optic  nerves  confifi:  of  homologous  fibres,  which 
have  their  rife  in  the  thalami  nervorum  opticorum,  and 
.  are  thence  continued  to  both  retinas  ;  and  that  theSe 
fibres  have  the  fame  Situation,  difpofition  and  tenfion 
in  both  eyes ;  E.  G  he  fuppofes  that  the  fibres  going 
.  to  the  upper  part  of  the  retinas  have  a  greater  degree 
of  tenfion  ;  thofc  going  to  the  under,  a  Smaller  de¬ 
gree  of  tenfion  •,  and  thofe  going  to  the  correfponding 


(a)  Nova  Vifion,  Theor. 
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fides,  correfponding  degrees  of  tenfion  ;  and  fo  forth; 
and  confequently,  fays  he,  when  an  image  is  painted 
on  the  correfponding  parts  of  each  retina,  the  fame  ef¬ 
fects  are  produced,  the  fame  notice  or  information  is 
carried  to  the  thalamus,  and  fo  imparted  to  the  foul ; 
for  the  homologous  and  correfponding  fibres  of  both 
retinae,  -upon  which  the  image  falls,  having  the  fame 
degree  of  tenfion,  may  be  conceived  as  cords  of  two 
mufical  inftruments  in  concord  and  unifon,  which  from 
the  imprefiions  of  light,  are  put  into  the  fame  vibra¬ 
tions  ;  fo  that  the  mind  can  have  but  one  fenfation 
from  the  fame  objed,  fince  the  two  imprefiions  are  re¬ 
united  in  one,  by  the  fimilar  and  like  difpofition  of 
the  fibres  of  the  two  nerves,  which  fo  correfpond  with 
each  other,  and  which  have  fuch  a  conformity  and 
fimilitude  in  their  vibrations,  that  the  foul  cannot  hin¬ 
der  itfelf  from  identifying  the  two  imprefiions  which 
it  receives  therefrom.  Briggs  to  confirm  this  hypo- 
thefis  fiies  to  experience  and  obfervation,  pretending 
that  this  variety  of  tenfion  in  our  nervous  fibres,  is 
owing  to  their  greater  or  lefler  flexure  in  the  thalami, 
which  he  fays  is  manifeft  to  the  naked  eye  ;  and  find¬ 
ing  that  the  fibres  on  the  infide  of  both  thalami  agree 
in  flexure,  as  alfo  thofe  on  the  outfide,  &c.  he  con¬ 
cludes,  that  they  agree  alfo  in  tenfion,  and  confe¬ 
quently  fympathize  by  a  fimilitude  in  their  vibrations. 
But  this  curious  obfervation  of  his  quite  undermines 
his  hypothefis  ;  for  all  objeds  a  little  to  a  fide  of  the 
concourfe  of  the  optic  axes,  would  then  appear  double, 
by  being  painted  on  difiimilar  parts  of  the  retinas  ; 
whereas  had  he  contented  himfelf  withfuppofing  that 
the  fibres  on  the  infide  of  one  eye  fympathize  with  the 
external  ones  of  the  other,  his  hypothefis  had  not 
been  chargeable  with  this  abfurdity,  though  even  then 
many  reafons  are  not  wanting  for  rejeding  it ;  as  1. 
It  is  difficult  to  conceive  how  the  foft,  tender,  fibres  of 


the  retina  and  medullary  part  of  the  optic  nerves  can 
without  breaking  fufrer  that  ft  rone  tenfion,  which 
fee  ms  neceflary  tb  qualify  them  for  being  put  into  thofe 
vibrating  motions,  in  y/hich  he  makes  vifionto  confift. 

And 
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And  it  is  more  probable,  that  the  impreflions  made 
upon  our  organs  produce  an  undulation  and  refludua- 
tion  of  the  fpirits,  which  reaching  the  fenforium,  gives 
us  the  ideas  of  objeds,  than  that  thefe  ideas  fhould  be 
excited  by  thefe  vibrations  themfelves  *,  and  although 
we  allow  all  fenfation  to  proceed  from  the  vibrations 
of  our  nervous  fibres,  yet  this  does  not  appear  fuffi- 
cient  to  eftablifh  his  hypothecs.  For,  2.  Suppofing 
all  fenfation  to  proceed  from  vibrations  excited  in  the 
nervous  fibres,  and  that  thefe  fibres  in  the  analogous 
and  correfponding  parts  of  the  retinae,  have  the  fame 
degree  of  tenfion.  This  is  what  our  author  fuppofes. 
Now,  according  to  this  hypothecs,  it  would  follow, 
that  vifion  would  be  more  clear  and  ftrong  when 
caufed  by  rays  ftriking  its  inferior  part,  where  the  fi¬ 
bres  being  lefs  ftretched,  muft  make  the  vibrations 
more  languid  and  faint ;  and  confequently  an  objed 
placed  below  the  optic  axis,  by  painting  its  image 
upon  the  fuperior  part  of  the  retina,  would  appear 
more  clear  and  lively  than  when  it  is  placed  above  it : 
But  this  is  contrary  to  experience ;  and  what  we  have 
faid  of  the  fuperior  and  inferior  fibres,  holds  equally 
in  all  the  reft :  For  vifion  being  every  where  uniform, 
it  is  necefiary,  that  the  fibres  by  whofe  vibrations  it  is 
fuppofed  to  be  occafioned,  fhould  be  every  where 
equally  ftretched.  3.  If  the  concord,  harmony  and 
equal  tenfion  of  the  analogous  and  correfponding  ner¬ 
vous  fibres,  were  the  reafon  why  objeds  feen  with 
both  eyes  appear  not  double,  it  is  not  eafy  to  conjec¬ 
ture,  why  this  depravation  of  fight  does  not  happen 
oftner  than  it  is  found  to  do.  From  all  which  it  follows, 
that  the  caufe  of  this  phenomenon  is  to  be  fought  for 
fomewhere  elfe,  than  in  the  fimilar  fituation,  difpofi- 
tion  and  tenfion  of  the  nervous  fibrillas.  The  true 
caufe  why  objeds  appear  not  double,  though  feen 
with  both  eyes,  feemsto  me  wholly  to  depend  on  the 
faculty  we  have  of  feeing  things  in  the  place  where 
they  are,  but  to  explain  and  confirm  this,  I  muft  pre- 
mife  the  following 
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Every  point  of  an  objedt  appears  and  is  feen  with¬ 
out  the  eye  nearly  in  a  ftraight  line  drawn  perpendi¬ 
cularly  to  the  retina,  from  that  point  of  it  where  its 
image  falls. 

That  this  is  true  we  may  gather  from  many  expe¬ 
riments.  The  following  is  very  eafy  and  convincing. 
Suppofe  E  the  globe  of  the  eye  furnifhed  with  all  its 
coats  and  humors  (fee  fig.  2.  and  3.)  and  let  A  be  a 
fmall  objedt,  fuch  as  the  head  of  a  pin,  whofe  diftance 
from  the  eye  muft  be  greater  or  lefs  than  that  at  which 
an  objedt  would  be  moft  diftindtly  feen  when  viewed 
with  the  naked  eye.  Clofe  to  the  eye  place  a  card  in 
which  is  a  fmall  hole  made  with  a  pin,  and  let  QJT 
reprefent  the  card.  If  this  hole  be  fuppofed  at  x, 
then  the  ray  of  light  A  x  n,  falling  on  the  retina  at  n9 
will  there  paint  the  image  of  the  fmall  objedt  A,  and 
make  it  appear  in  the  vifual  line  n  x  A,  which  is  per¬ 
pendicular  to  the  retina  at  the  point  n .  But  if  the 
card  be  brought  lower,  fo  as  its  fmall  hole  may  be  at 
r,  the  ray  of  light  A  r,  after  pafling  the  hole,  will  be 
refradted  in  the  eye  fo  as  to  fall  on  the  retina  at  fome 
other  point  as  m :  For  the  objedt  A  being  fuppofed 
at  a  greater  or  lefler  diftance  than  that  at  which  an  ob¬ 
jedt  may  be  moft  diftindtly  feen  with  the  naked  eye, 
all  its  rays  which  pafs  the  pupil  muft  be  made  to  con¬ 
verge  to  a  point  either  before  or  behind  the  retina, 
fuch  as  o-,  but  on  the  retina  itfelf,  they  muft  fall  on 
different  points,  according  to  the  fituation  of  the  hole 
through  which  they  pafs  ;  for  the  eye  does  not  change 
its  conformation,  and  adapt  it  to  the  diftance  of  an 
objedt  viewed  through  a  perforated  card,  as  it  always 
does  when  objedts  are  viewed  without  any  fuch 
interpofition.  Now  the  objedt  A  feen  through  the 
hole  r  does  not  appear  in  its  real  place  A,  but  at  fome 
other  place  as  B,  viz,  in  the  right  line  m  B,  which  is 
perpendicular  to  the  retina  at  the  point  m ,  and  if  the 
card  be  raifed ,  fo  as  the  ray  A  d  may  pafs  the  hole  at 
d  5  after  refradtion,  it  will  fall  upon  the  retina  at /, 
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and  the  objedt  will  appear  nearly  at  C,  in  the  perpen¬ 
dicular  i  C.  In  like  manner,  if  the  card  be  placed 
with  three  fmall  holes,  whofe  diftance  does  not  ex¬ 
ceed  the  diameter  of  the  pupil,  as  in  d ,  x,  and  r, 
then  the  little  objedt  A  will  at  the  fame  time  be  feen 
in  three  different  places  C,  A  and  B,  and  muft  there¬ 
fore  appear  multiplied  according  to  the  number  of 
holes,  which  proves,  that  the  rays  which  flow  from 
the  objedt  through  thefe  holes  fall  upon  different 
points  of  the  retina ;  and  that  there  are  three  lines 
drawn  perpendicularly  from  thefe  points  in  the  retina, 
in  each  of  which  the  objedt  is  diftindtly  fee n.  We 
might  here  obferve,  that  if  the  objedt  A  be  brought 
to  that  precife  diftance  from  the  eye,  which  is  neceffary 
for  uniting  all  the  rays  in  one  fingle  point  of  the  re¬ 
tina,  as  /z,  then  it  will  appear  fingle,  though  viewed 
through  feveral  holes :  And  the  fame  thing  muft  hap¬ 
pen,  though  the  middle  hole  be  covered,  fo  as  no 
rays  fall  upon  the  eye,  but  what  pafs  at  the  holes  d 
and  r  towards  the  extremities  of  the  pupil ;  for  thefe 
rays  being  united  in  the  retina  at  n,  the  objedt  will  be 
feen  in  the  vifual  line  n  x  A,  though  no  rays  pafs  that 
way.  From  all  which  it  is  evident  that  every  little 
objedt  or  point  of  an  objedt  appears,  and  is  feen  in  the 
vifual  line  drawn  perpendicular  to  the  retina,  at  that 
point  of  it  where  its  image  falls.  Scheneir  has  feveral 
curious  obfervations  relating  to  this  experiment  (a). 
It  is  from  this  principle,  that  when  a  man  in  the  dark 
rubs  the  under  part  or  either  corner  of  his  eye  with 
his  finger,  and  turns  his  eye  away  from  his  finger, 
he  will  fee,  towards  the  oppofite  fide  of  the  eye,  a 
circle  of  fiery  colours,  which  arifes  from  fuch  motions 
excited  in  the  retina  by  the  finger,  as  at  other  times 
are  excited  by  light.  It  is  likewife  from  this  principle, 
that  an  objedt,  feen  through  a  prifm,  appears  far  re¬ 
moved  from  its  true  place,  and  through  a  polyedrum 
in  many  places  at  once.  The  fame  principle  is  alfo 
confirmed  from  the  eredl  and  natural  appearance  of 
objedts,  though  their  image  on  the  retina  be  inverted: 

(»)  Fundament,  optic. 

2 
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Thus  (in  fig.  1.)  H,  the  lower  part  of  the  objedl  G 
H  is  projedled  on  a ,  the  upper  part  of  the  eye,  and 
the  higheft  part  G  is  projedled  on  the  lower  part  of  the 
eye,  which  makes  the  image  or  reprefentation  a  in¬ 
verted:  Yet  becaufe  the  point  G  appears  without  the 
eye  in  the  line  e  G,  and  the  point  H  in  the  line  a  e  H, 
the  point  G  muft  of  neceffity  be  feen  higher  than  the 
point  H.  What  hath  occafioned  fome  feeming  diffi¬ 
culty  in  the  bufinefs  of  eredl  appearances,  is  the 
ground lefs  fuppofition  that  the  eye,  or  rather  the  foul, 
by  means  thereof,  fees  an  inverted  image  of  the  ex¬ 
ternal  objedl  painted  on  the  retina,  and  that  it  judges 
of  the  objedl  from  what  it  obferves  in  this  image :  But 
the  mind  fees  not  any  image  on  the  retina,  or  takes 
any  notice  of  the  internal  pofture  of  the  retina  or  the 
other  parts  of  the  eye,  but  ufeth  them  as  an  inftru- 
ment  only  for  the  exercife  of  the  faculty  of  feeing ; 
and  therefore,  when  the  retina  on  its  lower  part,  at 
the  point  receives  an  impulfe  or  ftroak  from  the 
rays  which  come  from  the  upper  part  of  the  objedl  G, 
is  it  not  more  natural,  as  well  as  ufeful,  that  the  mind, 
without  any  regard  to  the  fituation  of  that  part  of  the 
retina,  ffiould  be  diredled  to  confider  the  ftroak,  as 
coming  from  the  upper  part  of  the  objedl  G,  rather 
than  from  its  lower  part  H,  and  confequently  to  con¬ 
clude  the  caufe  of  it,  or  objedl  itfelf,  there  alfo  ?  And 
what  is  faid  of  upper  and  lower,  holds  equally  in  all 
other  parts  of  the  objedl.  This  may  be  illuftrated  by 
conceiving  a  blind  man,  who  holding  in  his  hands  two 
fticks  which  crofseach  other,  doth  with  them  touch  the 
extremities  of  an  objedl  placed  in  a  perpendicular  fitu¬ 
ation  :  It  is  certain,  this  man  will  judge  that  to  be  the 
upper  part  of  the  objedl  which  he  touches  with  the 
ftick  held  in  the  undermoft  hand,  and  that  to  be  the 
lower  part  of  the  objedl  which  he  touches  with  the 
ftick  in  his  uppermoft  hand. 

S  C  H  O  L  I  O  N. 

The  judgment  which  we  form  of  objedls  being  placed 
without  the  eye  in  thofe  perpendicular  lines,  or,  which 
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is  nearly  the  fame  thing,  the  judgments  we  form  of 
the  fituatjon  and  diftance  of  vifual  objeds,  depends 
not  on  cuftom  and  experience,  but  on  an  organical, 
connate  and  immutable  law,  to  which  our  minds  have 
been  fubjeded  from  the  time  they  were  firft  united  to 
our  bodies. 

That  the  truth  of  this  may  appear,  it  may  be  re- 
quifite  we  look  a  little  into  the  nature  of  our  fenfa- 
tions,  and  carefully  obferve  what  is  meant  in  common 
difcourfe,  when  one  fays,  he  fees  an  objed.  Every 
body  knows,  that,  properly  fpeaking,  colours  are  the 
only  proper  objeds  of  fight.  Now  colours  may  be 
confidered  five  ways.  i.  They  may  be  confidered  as 
the  properties  inherent  in  the  light  itfelf.  Light  is 
not  fimilar  and  homogeneous,  but  compounded  of 
heterogeneal  and  diffimilar  rays,  each  of  which  are 
endowed  with  different  properties  ;  fome,  at  like  inci¬ 
dence,  being  more  refrangible,  and  others  lefs  \  and 
thofe  which  are  moft  refrangible  are  alfo  moil  re- 
flexible  :  And  according  as  they  differ  in  refrangibility 
or  reflexibility,  they  are  endowed  with  a  power  of  ex¬ 
citing  different  motions  or  agitations  in  our  retina  ; 
which  being  propagated  through  the  nerves  to  the 
fenforium,  give  us  thofe  different  ideas  which  we  call 
colours.  So  that  colours  confidered  as  properties  of 
light,  are  nothing  but  their  difpofition  to  propagate 
this  or  that  motion  in  the  organs  of  vifion  :  Some  rays, 
when  alone,  being  of  fuch  a  magnitude,  figure  or  fo- 
lidity,  as  difpofes  them  by  ftriking  the  retina,  to  ex¬ 
hibit  a  red  colour,  and  no  other  *,  and  fo  of  the  reft 
of  the  fimple  colours.  But  when  they  are  mixed  and 
blended  promifcuoufly,  they  exhibit  compound  colours 
of  different  forts.  2.  Colours  may  bd"  confidered  as 
qualities  refiding  in  the  body  which  is  faid  to  be  of 
fuch  or  fuch  a  colour  •,  and  in  this  fenfe,  colours  are 
nothing  but  the  various  difpofitions  of  the  furfaces  of 
objeds,  whereby  they  are  qualified  to  refled  only  the 
rays  of  one  fort  of  colour,  or  at  leaf!:  in  greater  plenty 
than  the  other  colours.  3.  Colours  may  be  conceived 
as  the  paffion  of  our  organs  of  fight,  that  is  the  agita- 
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tion  of  the  fibres  of  the  retina  by  the  impulfe  or  ftroak 
received  from  the  rays  of  light,  which  agitation  is 
communicated  to  the  fenforium.  4.  Colours  may  be 
confidered  as  the  paftion,  fenfation  or  perception  of 
the  mind  itfelf,  or  that  which  all  of  us  perceive,  when 
we  look  at  any  objed :  It  is  this  only  that  properly 
fpeaking  deferves  the  name  of  colour  ;  colours  in  ob¬ 
jects  are  their  difpofition  to  refled  this  or  that  fort  of 
rays  more  copioufly  than  the  reft  ;  and  in  the  rays  of 
light  they  are  their  difpofition  to  excite  this  or  that 
motion  in  the  organs  of  vifion,  and  in  them  they  are 
only  different  undulations  in  the  animal  fpirits.  In 
all  this  there  is  no  perception,  no  fenfation,  no  co¬ 
lour  ;  for  colours  are  fenfations  produced  in  our  mind. 
The  fifth  manner  in  which  colours  may  be  confidered, 
is  the  judgment  which  our  mind  naturally  forms,  when 
it  concludes,  that  that  which  it  feels  or. perceives,  is  in 
the  body  itfelf  faid  to  be  coloured,  and  not  in  the 
mind.  Nothing  can  ad  or  be  aded  upon  where  it  is 
not  *,  and  therefore  our  mind  can  never  perceive  any 
thing  but  its  own  proper  modifications,  and  the  various 
ftates  and  conditions  of  the  fenforium  to  which  it  is 
prefent :  For  when  I  look  at  the  fun  or  moon  ;  it  is 
impoflible  that  thefe  bodies  fo  far  diftant  from  my 
mind,  can  with  any  propriety  be  faid  to  ad  upon  it. 
To  imagine  otherwife  is  to  imagine  things  can  ad 
where  they  are  not  prefent ;  which  is  as  abfurd  as  to 
fuppofe  that  they  can  be  where  they  are  not.  Thefe 
bodies  do  indeed  emit  light,  which  falling  upon  the 
retina,  excites  certain  agitations  in  the  fenforium,  and  it 
is  thefe  agitations  alone  which  can  any  way  ad  upon 
the  mind,  and  therein  excite  thefe  modifications  which 
we  call  colours  ;  fo  that  it  is  not  the  external  fun  or  moon 
which  our  mind  perceives,  but  only  their  image  im- 
prefled  upon  the  fenforium.  What  we  have  faid  with 
refped  to  colours  may  be  alfo  applied  to  our  other  fen¬ 
fations  ;  for  we  not  only  afcribe  the  colours  which  we 
perceive,  to  the  objeds  we  look  at,  but  alfo  we  judge  that 
our  other  fenfations  are  in  the  other  objeds  of  fenfe  j 
thus  when  I  tafte  fugar,  I  conclude  it  is  fweet,  and 
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when  I  fmell  camphire,  I  am  naturally  inclined  to  look 
on  that  fmell  which  I  perceive,  as  a  quality  inherent 
in  the  objedt ;  and  yet  it  is  certain  that  thefe  different 
fenfations  are  only  the  modifications  of  the  mind  it- 
felf.  It  is  indeed  true  that  our  mind  does  not  always 
attribute  its  own  proper  fenfations  to  the  external  ob¬ 
jects  which  produce  them ;  for  fometimes  it  afcribes 
them  to  the  organs,  at  other  times  both  to  our  organs 
and  the  objedts. 

The  fenfations  of  our  mind  are  of  three  forts,  ift 
Strong  and  lively  fenfations  which  are  thofe  that  touch 
our  mind  very  fenfibly,  and  as  it  were  furprize  and 
rouze  it  up  with  force  and  vigour  ;  and  of  this  fort  are 
all  thofe  fenfations  which  are  very  agreeable  or  pain¬ 
ful,  and  fuch  as  arife  when  the  organs  fuffer  any 
thing  capable  of  hurting  or  deftroying  the  body ; 
in  all  thefe  cafes,  our  fenfations  arefo  brifk  and  lively, 
that  the  mind  can  fcarce  hinder  itfelf  from  looking 
on  them,  as  in  fome  fort  belonging  to  itfelf,  and  there¬ 
fore  it  does  not  judge  that  they  are  in  the  objedts, 
but  believes  them  to  be  in  the  members  of  its  body, 
which  becaufe  of  the  ftridt  union  betwixt  mind  and 
body,  it  confiders  as  a  part  of  itfelf.  Thus  when  my 
hand  is  hurt,  I  attribute  the  painful  fenfation  to  that 
part  of  my  hand  on  which  the  imprefiion  is  made,  and 
not  to  the  objedt  producing  it  *  and  yet  it  is  certain 
that  pain  is  a  fenfation  or  modification  of  the  mind  it¬ 
felf,  and  belongs  as  little  to  our  organs  as  colours  do  to 
objedts.  The  fecond  fort  of  fenfations  are  the  weak 
and  languifhing,  in  which  the  mind  is  but  flightly 
touched,  and  which  are  neither  very  agreeable  nor 
difagreeable,  as  light  when  not  tooftrong,  all  manner 
of  colours,  taftes  and  fmells,  moderate  founds  &c.  Thefe 
fenfations  fo  flightly  afFedl  our  mind,  that  it  never 
thinks  that  they  belong  to  it,  or  that  they  are  in  the 
body  to  which  it  is  united,  but  only  in  the  external  ob- 
jedts  which  produce  them  ;  for  this  reafon  we  rob  the 
mind  of  its  own  proper  fenfations  of  light  and  colour, 
therewith  to  deck  the  objedt ;  and  yet  all  of  them  are 
the  modifications  of  the  mind  itfelf,  and  no  ways  inhe- 
..  .  .  '  rent 
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rent  In  the  objeds  in  which  our  mind  places  them. 
The  laft  fort  of  our  fenfations  are  neither  ftrong  nor 
faint,  but  of  a  middle  nature  betwixt  both,  fuch  as 
heat  and  cold,  when  moderate,  great  light,  violent 
founds,  &c.  And  here  it  may  be  obferved  that  a  weak 
and  languifhing  fenfation  may  become  both  a  middle 
or  ftrong  one  ;  as  for  inftance,  the  fenfation  of  light 
is  weak  when  the  light  of  a  flambeau  is  faint,  or  at  a 
diftance  ;  but  this  fenfation  may  become  a  middle  one, 
if  the  flambeau  be  brought  near  enough  to  the  eye  for 
to  dazzle ;  and  likewife  it  may  become  very  ftrong  and 
vivid,  provided  it  be  brought  fo  near  as  to  burn. 
Thus  the  fenfation  of  light  may  be  weak,  ftrong,  or 
betwixt  both,  according  to  its  different  degrees.  Now 
thefe  middle  fenfations  neither  touch  the  mind  very 
fenfibly,  nor  very  (lightly  •,  hence  it  is  that  is  very 
much  embarraffed  where  to  place  its  fenfation  ;  for 
upon  the  one  hand  it  is  inclined  to  follow  the  natural 
judgment  of  the  fenfes,  in  removing  from  itfelf,  as 
much  as  poftible,  this  fort  of  fenfations,  to  attribute 
them  to  the  external  objeds,  but,  upon  the  other  hand, 
it  cannot  altogether  hinder  itfelf  from  looking  on 
them,  as  in  fome  fort  belonging  to  itfelf ;  efpecially 
if  they  approach  to  thofe  which  we  have  called  ftrong 
and  brilk  ;  and  this  is  the  reafon  that  the  mind  judges 
that  cold,  heat  and  the  other  middle  fenfations  are  not 
only  in  the  ice,  fire  and  other  objeds  producing  them, 
but  all  that  part  of  the  body  itfelf  upon  which  the 
impreflions  are  made.  Thus  the  mind  never  confiders 
its  fenfations  as  belonging  to  itfelf,  but  attributes  them 
either  to  the  object,  our  organs,  or  both,  according 
as  they  are  of  a  fluggifh,  brifk  or  middle  nature  ;  and 
though  they  are  the  modifications  of  the  mind,  yet 
fince  our  fenfes  are  not  given  us  to  inform  us  what 
things  are  in  themfelves,  but  only  what  they  are  rela¬ 
tively  to  our  bodies,  it  was  neceftary  that  they  fhould 
incline  us  to  judge  of  fenftble  qualities  in  the  manner 
they  do ;  as  for  inftance,  it  is  much  more  profitable 
for  us  to  feel  pain  and  heat,  as  in  our  body  •,  than  that 
we  fhould  judge  them  only  in  the  objeds  which  caufed 
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them ;  for  fince  they  are  capable  of  hurting  our 
members,  it  was  neceflary  that  we  fhould  be  adver- 
tifed  when  we  are  thereby  attacked  in  order  to  fecure 
ourfelves  therefrom  ;  but  it  is  not  fo  with  refpedt  to 
colours,  for  they  do  not  ordinarily  hurt  the  retina 
on  which  they  fall  :  And  it  is  altogether  ufelefs  for 
us  to  know  that  they  are  painted  there.  Colours  are 
not  neceflary  unlefs  to  know  objects  more  diftin&ly, 
and  at  a  diftance  *,  and  it  is  for  this  reafon  that  our 
fight  ever  inclines  us  to  attribute  them  to  objedts. 
From  all  which  it  is  manifeft,  that  the  judgments  which 
our  fenles  induce  us  to  make  concerning  the  fen  Able 
qualities,  are  exceeding  juft,  if  confidered  with  refpedt 
to  the  prefervation  of  our  bodies,  for  which  they  were 
only  given  us  *,  though  at  the  fame  time,  it  is  moft 
certain  that  they  are  vaftly  removed  from  truth.  From 
what  has  been  faid,  concerning  the  nature  of  our  fen- 
fations,  it  is  evident,  that  the  mind  never  conftders  any 
of  them  as  belonging  to  it  felf,  but  as  belonging  to  fome- 
thing  external.  Now,  fince  there  is  no  neceflary  connexion 
betwixt  thefe  perceptions  and  the  judgments  we  form 
concerning  them,  it  follows,  that  thefe  judgments  muft 
either  depend  upon  cuftom  and  experience,  or  on  an  ori¬ 
ginal,  connate  and  immutable  law.  That  all  of  them 
fhould  depend  on  cuftom  and  experience,  is  a  contra¬ 
diction  in  terms,  it  being  impoflible  for  us  to  have  any 
experience,  till  we  have  formed  a  judgment,  which  judg* 
ment  muft  therefore  depend  on  an  original,  connate 
and  immutable  law,  which  cannot  but  obtain  at  leaft 
in  fome  of  our  fenfations :  To  fay  otherwife,  is  ab- 
furd.  Hence,  when  the  mind  by  cuftom  and  expe¬ 
rience,  pomes  to  conclude  what  it  fees  to  be  without 
the  eye,  in  fuch  perpendicular  lines*  this  experience 
cannot  be  meant  of  fight,  but  of  fome  other  fenfe, 
fuch  as  feeling  or  touch  ;  which  therefore,  by  a  connate 
and  immutable  law,  muft,  of  itfelf  form,  a  judgment  of 
its  own  perceptions,  and  conclude,  that  they  are  not 
in  the  mind,  but  in  fomething  external.  But  if,  by  the 
touch  alone,  we  can  judge  thus  of  the  fttuation  and 
diftance  of  external  things,  I  fee  not  why  the  fame 
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power  fhould  be  denied  to  the  fight ;  nor  is  it  more 
difficult  for  the  mind  to  trace  back  the  perceptions  it 
has  by  fight,  from  the  fenforium  to  the  retina,  and 
from  thence  along  thefe  perpendicular  lines  to  the  ob¬ 
ject  itfelf,  than  it  is  to  trace  back  the  perception  it  has 
bv  touch  from  the  fenforium  along  the  nerves  to  the 
external  object  occafioning  them.  The  fubjeding  our 
minds  to  a  law  in  feeing,  is  as  eafy  as  fubjeding  them 
toa  law  in  feeling.  Were  not  the  mind  in  feeing  fub- 
jededto  a  law,  whereby  it  traces  back  its  own  fenfations 
from  the  fenforium  to  the  objed  itfelf,  and  thence 
concludes  what  it  perceives  to  be  in  the  external  ob¬ 
jed,  and  not  in  the  mind,  a  man  born  blind  made  to 
fee  would  at  firft  have  no  idea  of  diflance  or  fituation 
by  fight.  The  remoteft  objeds,  as  well  as  the  nearer, 
would  all  feem  to  be  in  his  eye,  or  rather  in  his  mind ; 
and  if  fo,  whence  is  it  he  comes  afterwards  to  judge 
what  he  fees  to  be  in  the  external  objed  ?  This  cannot 
proceed  from  experience  alone ;  for  though  by  the 
touch  we  have  frequently  experienced  the  existence, 
diftance  and  fituation  of  things  external,  and  found 
thefe  ideas  to  have  been  preceded  by  certain  corre- 
fponding  vifible  ideas,  I  fee  not  how,  upon  perceiving 
any  vifible  idea  prefent  with  our  mind,  we  fhould 
judge  it  to  be  without  in  the  external  objed,  without 
fubjedting  our  mind  to  an  arbitrary  irrefiftible  law  di¬ 
recting  it  fo  to  do.  This  were  to  eftablifh  an  efTential 
and  necefiary  connexion  betwixt  thefe  judgments  and 
the  experiences  we  have  by  touch  laid  up  in  our  me¬ 
mories  •,  whereas  no  fuch  thing  can  be,  all  the  con¬ 
nexion  that  is  being  only  cudomary  and  experimental ; 
and  feeing  nature  at  any  rate  mud  be  at  the  charge  of 
a  law,  is  it  not  more  reafonable  to  fuppofe,  that  by 
the  fight  alone,  without  any  afiidance  from  the  other 
fenfes,  the  mind,  in  confequence  of  fuch  a  connate  and 
immutable  law,  as  has  been  allowed  it  in  the  judgments 
it  forms  by  touch,  fhould  be  enabled  to  trace  back  its 
own  perceptions  to  the  objed,  and  thence  to  form  a 
judgment  of  its  didance  and  fituation  ?  I  fay  is  not 
this  more  reafonable,  than  to  fuppofe,  that  v/e  dand  in 
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need  of  the  experiences  of  touch  ?  Could  thefe  expe¬ 
riences  be  of  any  ufe  without  a  new  law,  there  might 
be  fome  pretence  for  fuch  a  fuppofition  ;  but  this  being 
impoflible,  it  follows  that  the  judgments  we  form  of 
the  fituation  and  diftance  of  vifual  objects  depend  not 
on  cuftom  and  experience,  but  on  an  original,  connate 
and  immutable  law  to  which  our  minds  have  been  fub- 
jeded  from  the  time  they  were  firft  united  to  our 
bodies.  Berkely  afierts  that  the  ideas  we  have  by  fight 
pf  the  diftance,  fituation  and  magnitude  of  external 
things  are  nothing  but  the  tactile  ideas  fuggefted  to 
our  minds.  But  how  does  this  appear?  When  my 
eyes  are  fhut,  I  can  recall  to  mind  the  ideas  of  touch, 
which  former  fenfation  had  lodged  in  my  memory ; 
the  bare  naming  the  thing  fuggefts  them  as  well  as  the 
feeing  it.  But  every  one  perceives  the  difference  be¬ 
tween  actually  looking  on  an  objedl,  and  contempla¬ 
ting  the  idea  he  has  of  it  in  his  memory  *,  and  there¬ 
fore  hath  certain  knowledge  they  are  not  both  me¬ 
mory  or  fancy.  But  this  is  not  all ;  for  though  it 
muft  be  acknowledged  that  in  feeing  objedls,  the  mind, 
ftri&dy  fpeaking,  perceives  nothing  but  what  is  prefent 
with  it,  yet  it  does  not  from  thence  follow  that  the 
ideas  of  fpace,  diftance,  and  of  the  fituation  and 
magnitude  of  things  at  a  diftance  cannot  by  the 
fight  alone  be  introduced  into  our  minds ;  for  the 
tangible  ideas  are  as  much  prefent  with  the  mind  as 
the  vifible  ideas,  and  on  that  account  muft  be  equally 
incapable  of  introducing  the  idea  of  any  thing  external. 
When  with  my  hand  I  touch  an  object,  the  idea  per¬ 
ceived  is  prefent  with  my  mind,  and  in  moving  my 
hand  along  the  object,  or  in  moving  my  body  from 
one  place  to  another,  the  ideas  or  perceptions  which 
iucceed  one  another  are  all  of  them  as  much  prefent 
with  my  mind  as  any  vifible  idea  can  be.  How  then 
can  it  be  faid  that  external  diftance  and  fituation  are 
only  determined  by  the  motion  of  the  body  per¬ 
ceivable  by  touch  ?  This  is  to  deftroy  the  univerfally 
received  notions  we  have  of  things,  and  to  confound 
external  fpace,  diftance  and  fituation  with  a  feries  of 
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ideas  fucceeding  one  another  in  the  mind.  It  is  to 
take  away  all  difference  betwixt  fpace  and  time,  and  to 
make  both  confift  in  a  confcioufnefs  of  a  fucceflion  of 
different  ideas  or  perceptions  in  the  mind  ;  whereas  it 
is  certain  that  neither  of  them  depends  on  our  ideas, 
but  muff:  continue  the  fame  whether  we  have  any  ideas 
or  not  In  fine,  this  is  not  to  folve  the  problem, 
whether  it  be  from  cuftom  and  experience,  or  by  an 
original  connate  law,  that  by  fight  we  come  to  judge 
of  the  fituation  of  external  things,  but  by  extermina¬ 
ting  all  things  external,  to  make  the  problem  itfelf 
abfurd  and  ridiculous. 

If  what  has  been  demonftrated  in  the  preceding 
lemma  be  duly  attended  to,  it  will  not  be  difficult 
to  explain  how  objeds  feen  with  both  eyes  appear 
fingle  from  their  being  feen  by  each  of  them  in  the 
fame  place.  For  illuftrating  this  let  it  be  fuppofed  that 
both  eyes  are  directed  to  the  point  F  (fee  plate  iv.  fig. 
1.)  by  the  preceding  lemma  this  point  muff  be  feen  by 
the  left  eye  in  its  axis  c  F,  and  by  the  right  eye  in  its 
axis  CF ;  and  fince  we  have  alfoa  faculty  of  judging 
of  the  diftance  of  objects,  it  follows,  that  the  point  F 
muff:  be  feen  by  both  eyes  in  that  precife  place  where 
the  lines  c  F  and  C  F  interfed  each  other ;  and  being 
feen  in  the  fame  place  by  both  eyes,  it  muff:  necefiarily 
appear  fingle,  it  being  impoflible  for  us  to  conceive 
two  objeds  exifting  in  the  fame  place  at  the  fame  time. 
In  like  manner  all  the  other  vifual  points  of  the  ob- 
jed  G H  muff:  alfo  appear  fingle;  for  fuppofing  the 
eyes  to  continue  their  former  diredions,  the  rays  which 
come  from  any  other  point,  as  H,  will  be  united  on 
the  retina  of  the  left  eye  on  the  outfide  of  the  optic 
axis  at  a  ;  and  in  the  other  eye  they  will  be  united  in 
the  infide  of  its  axis  at  A  ;  hence  the  point  H  will  be 
feen  by  both  eyes  in  the  lines  a  H,  AH  meet  and  in- 
terfed  each  other  at  H,  and  therefore  fince  our  mind 
pr  vifive  faculty  has  a  power  of  judging  rightly  of  the 
diftance  of  objeds  ;  it  follows  that  the  point  H  muff: 
be  feen  in  both  eyes  in  the  precife  point  H  ;  and  con- 
fequently  muff:  appear  fingle.  What  hath  been  juft 

now 
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now  faid  of  the  /ingle  appearance  of  objects  feen  with 
both  eyes,  holds  only  with  refpeCt  to  objects  placed  in 
the  plan  of  the  horopter  (a),  for  all  obje&s  placed  out 
of  this  plane,  muff  in  confequence  of  the  principle  laid 
down  in  the  foregoing  lemma,  be  feen  in  two  diffe¬ 
rent  places  with  relation  to  that  point  of  the  horopter 
on  which  our  eyes  are  fixed  *,  and  being  feen  in  two 
different  places,  muft  therefore  appear  double.  Thus 
if  while  the  optic  axis  fSee  fig.  4.)  AC,  BC,  are  di¬ 
rected  to  a  mark  C,  for  viewing  it  accurately,  we  at¬ 
tend  to  an  objeCt  x  placed  any  where  within  the  angle 
ACB  formed  of  the  optic  axes,  the  objeCt  a:  will  ap¬ 
pear  in  two  places,  for  being  feen  by  the  right  eye  in 
the  direction  of  the  vifual  line  B  x ,  it  muft  appear  on 
the  left  fide  of  C,  and  its  diftance  from  C  will  be 
meafured  by  the  angle  CB  x  *,  and  being  feen  by  the 
left  eye  in  the  direction  of  the  vifual  line  A  #,  it  muft 
appear  on  the  right  fide  of  C,  and  its  diftance  from  C 
will  be  meafured  by  the  angle  C  A  x  ;  and  confequently 
it  muft  appear  double,  and  the  diftance  between  the 
places  of  its  appearance  will  be  meafured  by  the  fum  of 
the  angles  C  Bx,  C  A*.  The  fame  way  of  reafoning 
applied  to  objects  in  all  manner  of  fituations,  will  fhew 
that  all  of  them  muft  appear  double  when  placed  out 
of  the  plane  of  the  horopter  ;  which  is  exaCtly  agree¬ 
able  to  experience  :  And  this  alfo  is  the  reafon  why  a 
double  appearance  will  be  feen,  when  the  end  of  a  long 
ruler  is  placed  between  the  eye- brows,  and  extended 
dircCtly  forwards  with  its  fiat  fides  refpeCting  right  and 
left ;  for  by  directing  the  eyes  to  a  remote  objeCt,  the 
right  fide  of  the  ruler  feen  by  the  right  eye,  will  ap¬ 
pear  on  the  left  hand,  and  the  left  fide  on  the  right 

(<2)  The  horopter  is  an  imaginary  line  drawn  through  the  in- 
*terieaion  of  the  optic  axes,  parallel  to  a  line  drawn  through  the 
centers  of  both  eyes ;  fo  that  the  fpace  comprehended  between 
ihefe  two  lines  forms  a  plane  in  which  the  two  optic  axes  are 
always  found.  All  the  obje&s  feen  in  this  plane  have  a  relation 
to  the  horopter  or  to  the  line  which  terminates  it.  The  horopter 
has  a  good  many  properties  in  optics,  which  are  defcribed  at 
large  in  Aguillonius  opt.  lib.  2.  dill'.  10, 


hand. 
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hand.  But  we  are  not  from  this  to  imagine  that  the 
lingle  appearance  of  objects  placed  in  the  plane  of 
the  horopter  arifes  from  the  uniform  motion  of  our 
eyes  ;  for  while  the  left  eye  is  directed  to  F  fSee  fig.  1.) 
let  the  other  be  diredted  to  G  or  H,  it  is  plain  from 
the  preceding  lemma,  that  the  points  G,  F,  and  H, 
will  continue  to  be  feen  in  the  fame  perpendicular  lines 
EG,  CF,  AH,  they  formerly  appeared  in,  when  both 
eyes  were  directed  to  F  ;  and  fince  at  the  fame  time 
we  have  a  power  of  judging  rightly  of  their  diftance, 
it  follows  that  here  alfo  they  muft  appear  fingle,  from 
their  being  feen  in  the  fame  place  by  both  eyes. 

For  the  better  explaining  the  nature  of  fquinting,  and 
from  the  above  eftablifhed  principles,  to  fet  the  diago- 
noftics  and  prognoftics  of  this  difeafe  in  a  juft  light,  it 
will  be  neceffary  to  take  a  view  of  the  feveral  caufes 
from  which  it  may  proceed,  and  to  determine  fome  of 
the  chief  optical  effects  which  naturally  arife  from 
them,  whereby  the  preceding  dodtrine  will  be  illu¬ 
strated  and  confirmed.  And  1.  this  difeafe  may  pro¬ 
ceed  from  cuftom  and  habit,  while  in  the  eye  itfelf^ 
or  in  its  mufcles,  nothing  is  preternatural  or  defedtive. 
In  this  cafe,  which  may  admit  of  a  cure  if  not  too  much 
confirmed,  objedls  will  be  feen  in  the  fame  place  by 
both  eyes,  and  therefore  muft  appear  fingle  as  to  other 
men  *,  but  becaufe  in  the  eye  which  fquints,  the  image 
of  the  objedt  to  which  the  other  eye  is  diredted,  falls 
not  on  the  moft  fenfible  part  of  the  retina,  which  is  na¬ 
turally  in  the  axis  of  the  eye,  it  muft  be  but  faintly 
perceived  by  this  eye.  2.  The  ftrabifmus  may  proceed 
from  a  fault  in  the  firft  conformation,  by  which  the  moft 
fenfible  part  of  the  retina  is  removed  from  its  natural 
fituation  which  is  diredtly  oppofite  to  the  pupil,  and  is 
placed  a  little  to  a  fide  of  the  axis  of  the  eye,  which 
obliges  fuch  as  are  troubled  with  thisdiforderto  turn  the 
eye  away  from  the  objedt  they  would  view,  that  its 
pidlure  may  fall  on  the  moft  fenfible  part  of  the  organ. 
Thus  if  a  (fig.  1.  )  be  fuppofed  the  moft  fenfible  part 
of  the  retina,  in  order  to  fee  the  objedt  H,  the  eye 
muft  be  turned  afide  to  F.  When  this  is  the  cafe,  the 

difeafe 
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difeafe  is  incurable,  and  the  phenomena  which  arife 
therefrom  differ  in  nothing  from  thofe  of  the  former 
cafe,  except  that  here,  firft,  the  objed  to  which  the 
eye  is  not  directed  will  be  belt  feen  ♦,  fecondly,  no  ob¬ 
jed  will  appear  altogether  clear  and  diftind  *,  for  all 
objeds  to  which  the  eye  is  direded,  having  their  image 
painted  on  the  retina  at  the  axis  of  the  eye,  where  it 
is  not  very  fenfible,  will  be  but  obfcurely  feen  ;  and 
objeds  which  are  placed  fo  far  to  a  fide  of  the  optic 
axis,  as  is  neceffary  for  making  their  image  fall  on  the 
moff  fenfible  part  of  the  retina  muft  appear  confufed, 
becaufe  the  feveral  pencils  of  rays  which  come  there¬ 
from,  fall  too  obliquely  on  the  cryftalline  to  be  accu¬ 
rately  coLleded  in  fo  many  diftind  points  of  the  re¬ 
tina,  though  this  confufion  is  for  the  moft  part  fo  fmall 
as  to  efcape  unobferved.  Thirdly,  this  difeafe  may 
proceed  from  an  oblique  pofition  of  the  cryftalline,  as 
in  fig.  5.  where  the  rays  which  come  diredly  to  the 
eye  from  A,  and  which  ought  to  converge  to  the  point 
of  the  retina  D,  which  is  in  the  axis  of  the  eye  D  E, 
are,  by  reafon  of  the  obliquity  of  the  cryftalline,  made 
to  converge  to  another  point  as  C,  on  that  fide  of  the 
vifual  axis  DE  A,  where  the  cryftalline  is  moft  ele¬ 
vated,  and  therefore  the  objed  is  but  obfcurely  feen, 
becaufe  the  image  falls  not  on  the  retina  at  the  axis  of  the 
eye,  where  it  is  moft  fenfible.  But  the  rays  which  fall 
obliquely  on  the  eye,  as  thofe  which  come  from  an 
objed  at  B,  will,  after  refradion,  converge  to  the  moft 
fenfible  part  of  the  retina  D,  and  imprefs  the  mind 
with  a  clearer  idea  of  the  objed.  It  is  for  this  reafon 
that  the  eye  never  moves  uniformly  with  the  other, 
but  turns  away  from  the  objed  it  would  view,  being 
attentive  to  the  objed  to  which  it  is  not  direded. 
When  this  is  the  cafe  it  is  in  vain  to  exped  any  good 
from  medicine.  The  fymptoms  naturally  arifing  from 
it  are,  1.  The  objed  A,  to  which  the  eye  is  direded, 
will  be  but  faintly  feen,  becaufe  its  image  falls  on  the 
retina  at  C,  where  it  is  not  very  fenfible.  2.  The 
objed  B,  to  which  the  eye  is  not  direded,  by  having 
its  image  painted  on  the  retina  at  the  axis  of  the  eve 
1  DE, 
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DE,  will  be  clearly  perceived.  But  3.  this  fame  ob¬ 
ject  B  muft  appear  fomewhat  indiftind,  becaufe  the 
pencils  of  rays  which  flow  from  it  are  not  accurate¬ 
ly  colleded  in  fo  many  diftind  points  of  the  retina, 
by  reafon  of  their  oblique  incidence  on  the  cryftalline. 
And,  fourthly,  it  muft  be  feen  not  in  its  proper  place 
B  ;  but  thence  tranflated  to  fome  other  place  A  in  the 
axis  of  vifton  DEA  (fee  the  preceding  lemma  and 
fcholium.)  And  fifthly,  being  thus  tranflated  from 
its  true  place,  where  it  is  feen  by  the  other  eye  which 
does  not  fquint,  it  muft*  appear  double,  and  the  di- 
ftance  between  the  places  of  its  appearance  will  be 
ftill  greater  if  the  cryftalline  of  the  other  eye  incline  to 
the  contrary  fide. 

Fourthly,  this  difeafe  may  arife  from  an  oblique  po- 
fition  of  the  cornea,  which  in  this  cafe  is  commonly 
more  arched  and  prominent  than  what  it  is  naturally. 
When  the  eye  has  this  conformation,  noobjed  to  which 
it  is  direded  can  be  clearly  feen,  becaufe  its  image  falls 
not  on  the  retina  at  the  axis  of  the  eye,  and  therefore 
the  eye  turns  afide  from  the  objed  it  would  view,  that 
its  image  may  fall  on  the  moft  fenfible  part  of  the  retina. 

To  determine  the  fituation  of  the  eye  with  refped 
to  the  objed  it  would  view  ;  let  A  G  K  be  the  axis  of 
vifion  (fig.  6.)  and  let  the  arch  bGd>  whofe  center  is 
0 ,  reprefent  the  oblique  prominent  cornea,  and  let  a 
A  x  be  a  cone  of  rays  having  its  bafis  in  the  pupil 
and  its  apex  in  the  moft  fenfible  part  of  the  retina,  it 
is  evident  that  this  cone  muft  come  from  a  point 
without  the  eye,  which  of  all  others  appears  moft  clear 
and  diftind.  To  find  therefore  the  fituation  of  this 
point  nothing  is  required  but  to  trace  back  the  mid¬ 
dle  ray  A  G  in  the  line  it  defcribed  before  its  incidence 
on  the  cornea  at  G.  For  this  purpofe,  ered  upon  the 
furface  of  the  cornea,  from  the  point  of  incidence  G, 
the  perpendicular  GP,  and  having  produced  it  down¬ 
wards  to  Q,  from  A  let  fall  upon  it  the  perpendicular 
A  D,  and  produce  it  to  H,  fo  that  DH  may  be  to 
AD  as  the  fine  of  incidence  to  the  fine  ofrefradion, 
that  is  as  4  to  3,  and  about  the  center  G,  with  the 

radius 
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radius  G  A,  defcribing  a  circle  A  H  P,  draw  parallel 
to  the  perpendicular  G  PQ^  the  line  H  E  cutting  the 
circumference  in  E,  and  join  E  G ;  which  will  be  the 
line  of  the  incident  ray,  in  which  an  object  muft  be 
placed  to  have  its  image  painted  on  the  retina  at  the 
axis  of  the  eye  A,  where  it  is  moft  fenfible.  For  if 
E  F  be  let  fall  perpendicularly  on  the  line  P  Q,  the 
line  E  F  ftiall  be  the  fine  of  incidence  of  the  ray  E  G, 
the  angle  of  incidence  being  E  G  P,  and  this  line  EF 
is  equal  to  DH,  and  confequently  in  proportion  to 
the  fine  of  refradlion  A  D  as  4  to  3.  In  a  ftrabifmus 
proceeding  from  this  caufe  the  prognoftic  and  pheno¬ 
mena  will  be  much  the  fame  as  in  the  preceding  cafe, 
from  which  neverthelefs  it  may  be  diftinguifhed  by 
the  manifeft  obliquity  of  the  cornea  ;  and  if  the  cor¬ 
nea  be  alfo  more  arched  and  prominent  than  what  it 
is  naturally,  the  eye  will  alfo  be  ftiort- lighted. 

Fifthly,  this  want  of  uniformity  in  the  motions  of 
our  eyes  may  arife  from  a  defedt,  or  weaknefs  in  the 
fight  of  both  or  either  of  the  eyes.  This  being  the 
cafe,  it  follows  that  when  the  fight  of  both  or  either 
of  the  eyes  is  fo  defedtive  as  to  difappoint  us  of  the 
advantages  arifing  from  their  uniform  motion,  the 
mind  will  not  accuftom  itfelf  to  this  fort  of  motion, 
but  preferve  its  natural  liberty  of  moving  them  indif¬ 
ferently.  An  example  of  this. may  be  had  in  thofe 
who  from  a  cataradt  or  gutta  ferena  have  been  blind 
from  the  birth  in  both  or  either  of  their  eyes  ;  and 
that  the  fame  thing  may  alfo  happen  when  the  difeafe 
is  of  a  later  date  feems  evident  from  what  Plem- 
pius  ( a )  obferves.  The  prognoftic  in  this  cafe  is  the 
fame  with  that  of  the  difeafe  from  which  it  proceeds, 
and  the  phenomena  are  obvious  from  what  has  been 
faid.  Sixthly,  another  caufe  from  which  the  ftrabif¬ 
mus  may  proceed,  lies  in  the  mufcles  which  move  the 
eye.  When  any  of  thefe  are  too  fhort  or  too  long, 
too  tenfe  or  lax,  or  are  feized  with  a  fpafm  or  para- 
lyfis,  their  equilibrium  will  be  deftroyed,  and  the  eye 

(a)  Ophthalmogr.  lib.  iv.  probl.  13. 

turned 
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turned  towards  or  from  that  fide  where  the  mufcles 
are  faulty.  In  this  cafe  the  difeafe  frequently  yields 
to  medicine,  except  only  when  by  a  fault  in  the  firft 
conformation  any  of  the  mufcles  are  longer  or  fhorter 
than  their  antagonift.  The  optical  phenomena  are  the 
fame  here  as  in  the  firft  cafe  ;  only  when  the  difeafe 
commences  not  till  by  cuftom  and  habit,  the  uniform 
motion  of  the  eyes  has  been  rendered  neceftary,  all 
objects  for  fome  time  appear  double.  To  explain  this 
and  reconcile  it  with  what  has  been  faid  concerning 
the  fingle  appearance  of  objects  feen  with  both  eyes,  is  a 
matter  which  deferves  tc  be  carefully  examined. 

To  illuftrate  this  matter,  let  it  be  fuppofed  that  one 
wills  both  eyes  to  be  directed  to  F  (dig.  i.)  for  viewing 
it  accurately,  and  that  while  the  left  eye  gives  ready 
obedience,  let  the  other  bv  reafon  of  a  recent  defeat 
in  fome  of  its  mufcles,  be  turned  to  H,  it  is  plain  that 
the  point  F  will  be  feen  in  the  fame  perpendicular 
line  C  F  it  would  have  appeared  in,  had  it  been  di¬ 
rected  to  F ;  but  becaufe  this  line  by  reafon  of  the 
obliquity  of  the  eye  does  not  fall  on  the  retina  at  its 
axis  C,  but  at  fome  other  point  on  the  outfide  of  this 
axis  as  E,  fo  that  the  angle  C  o  E  may  be  equal  to  the 
angle  F  o  H,  it  will  itfelf  appear  tranflated  to  E  G,  and 
being  thus  tranflated,  the  point  F  muft  be  tranflated 
with  it,  which  therefore  will  be  feen  not  in  its  proper 
place  F,  but  in  fome  other  place  as  G  in  the  perpen¬ 
dicular  E  0  G.  For  ftnce  the  mind  knows  not  but  the 
eye  is  directed  to  F,  it  muft  form  the  fame  judgment 
with  refpeCt  to  the  fttuation  of  objeCts,  as  if  it  were 
really  fo :  But  it  has  been  already  fhewn  that  objeCts 
are  always  feen  by  virtue  of  a  connate,  immutable  law, 
in  lines  drawn  perpendicularly  to  the  retina,  from  that 
point  of  it  where  their  image  falls  ;  and  therefore  the 
object  F  having  its  image  painted  on  the  retina  at  E, 
muft  be  feen  by  this  eye  which  the  mind  fuppofes  to 
be  direCted  to  F,  fomewhere  in  the  perpendicular  E  G, 
as  at  G  *,  while  to  the  other  eye  it  appears  in  its  true 
place  F  j  and  being  thus  feen  in  two  different  places 
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G  and  F,  it  muft  neceflarily  appear  double.  Something 
like  this  happens  when  an  objed  is  felt,  by  the  extre¬ 
mities  of  two  fingers  which  are  made  to  crofs  each 
other  j  for  the  mind  not  attending  to  the  pofition  of 
the  fingers,  judges  that  the  object  is  double,  becaufe 
felt  by  thofe  parts  of  the  fingers  which  ufe  to  be  at  a 
diftance  from  each  other.  That  we  have  here  given 
the  true  account  of  this  phenomenon,  will  be  further 
evident  to  any  who  confiders,  that  when  the  mind 
does  not  miftake  the  fituation  of  the  eye,  as  in  thofe 
who  by  cuftom  have  from  their  infancy  con  traded  a 
habit  of  moving  their  eyes  differently,  ail  objeds  ap¬ 
pear  fingle  as  to  other  men  :  And  this  like  wife  is  the 
reafon,  why,  in  the  cafe  before  us,  all  things  come  in 
time  to  be  feen  fingle.  Mr.  Chefelden  gives  us  an 
example  of  this  in  his  fyftem  of  anatomy.  A  gentle¬ 
man  who  from  a  blow  in  the  head  had  one  eye  diftor- 
ted,  found  every  objed  appear  double  *,  but  by  degrees 
the  moll  familiar  ones  became  fingle j  and  in  time  all 
objeds  became  fo,  without  any  amendment  of  the  di- 
ftortion.  From  all  that  has  been  faid  we  may  deduce 
this  inference  The  double  appearance  of  objeds  which 
happens  when  either  of  the  eyes  is  refirained  from  fol¬ 
lowing  the  motions  of  the  other,  does  not  prove  that 
to  fee  objeds  fingle  it  is  abfolutely  requifite  that  both 
eyes  be  direded  to  the  fame  objed,  and  that  this  is 
one  of  the  final  caufes  of  their  uniform  motion.  Laftly, 
this  want  of  uniformity  in  the  motions  of  our  eyes  may 
proceed  from  a  preternatural  adhefion  to  the  eye-lids  : 
And  the  fame  thing  may  alfo  be  occafioned  by  a  tu¬ 
mor  of  any  kind  within  the  orbit,  prefling  the  eye  a- 
fide,  and  reftraining  it  from  following  the  motions  of 
the  other.  Here  alfo  the  cafe  may  admit  of  a  favou¬ 
rable  prognoftic  *,  and  the  optical  phenomena  mufl:  be 
the  fame  as  in  the  preceding  cafe. 

Having  finifhed  what  I  intended  to  fay,  concerning 
the  final  caufes  of  the  uniform  motions  of  our  eyes,  I 
come  now  to  enquire  into  the  efficient  caufe  of  this 
uniformity.  Moft  of  the  ancients  attribute  this  to  the 
union  of  the  optic  nerves  near  the  fella  offis  fphenoidis ; 
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but  fince  thefe  nerves  give  no  branches  to  the  mufcles* 
but  are  wholly  beftowed  upon  the  retinas,  it  follows* 
that  they  can  contribute  nothing  toward  the  motion 
of  our  eyes,  but  ferve  only  to  convey  to  the  mind 
the  impreffions  made  on  their  fund  by  the  rays  of  light. 
Hence  it  is  that  in  blindnefs  from  obftrudtions  in  thofe 
nerves  the  eyes  continue  to  move  as  formerly,  becaufe 
their  motion  does  not  depend  upon  the  optic  nerves* 
but  upon  their  other  nerves  and  mufcles.  But  fuppo- 
fing  that  the  optic  nerves  did  contribute  to  the  mo¬ 
tion  of  our  eyes,  yet  their  conjunction  could  never 
occafion  this  uniform  motion,  becaufe,  as  Diemerbroek 
obferves(a),  anatomifts  have  found  them  disjoined  in 
fome  fubje&s,  who,  while  alive,  moved  their  eyes 
as  other  men.  The  moderns  have  with  good  reafon 
rejected  this  hypothefis ;  but  have  not  themfelves  fuc- 
ceeded  better,  when  they  tell  us,  that  this  happens  be¬ 
caufe  the  nerves  beftowed  upon  the  mufcles  of  our 
-eyes,  called  oculorum  motorii,  are  united  at  their  ori¬ 
gin  in  the  brain.  Our  fingers  are  at  liberty  to  execute 
different  motions,  and  to  be  extended  feparately, 
though  not  only  the  nerve,  but  alfo  the  mufcle,  fub- 
fervient  to  their  extenfion,  is  but  one :  Whence  there¬ 
fore  this  liberty  fhould  be  denied  our  eyes*  whofe 
mufcles  are  diftinCt,  I  fee  not.  But  this  is  not  all  ; 
for  there  are  many  parts  of  the  body,  which,  though 
they  have  nerves  of  different  origins,  yet  neeef- 
farily  move  together.  Thus  the  eyes  cannot  be  turned 
up  or  down,  but  the  eye-lids  follow  their  motion,  and 
keep  at  the  fame  diftance  from  the  pupil,  though  at 
the  fame  time  the  eye-lids  can  be  moved  without  any 
motion  in  our  eyes.  Did  this  uniform  motion  depend 
upon  any  union  or  conjunction  of  the  oculorum  mo¬ 
torii,  or  any  other  of  the  nerves,  none  would  fquint 
but  fuch  as  had  them  disjoined.  The  true  caufe  of 
this  uniformity  in  the  motions  of  our  eyes  feems 
wholly  to  depend  on  cuftom  and  habit.  For  thefe 
motions  are  voluntary  and  depend  upon  our  mind, 

(a)  Anat.  lib.  iii.  cap.  1 6. 
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which  being  a  wife  agent,  wills  them  to  move  uni¬ 
formly,  not  from  any  intrinftcal  neceflity  in  the  thing 
itfelf,  or  for  want  of  a  power  to  move  them  dif¬ 
ferently,  but  becaufe  filch  motions  are  moft  ufeful 
to  us.  As  for  other  creatures  who  move  their 
eyes  differently,  fuch  as  the  cameleon,  which  has  this 
faculty  in  an  eminent  manner,  fo  that  the  one  eye  is 
moved  whilft  the  other  remains  unmoved  *,  it  is 
evident,  fince  the  organs  fubfervient  to  thofe  motions, 
are  the  fame  as  in  man,  that  it  is  the. utility  and  ad¬ 
vantage  they  receive  from  thefe  particular  motions 
which  determines  that  principle  which  governs  and 
rules  all  their  motions  to  aCtuate  the  organs  in  fuch  a 
manner  as  thofe  motions,  which  they  find  moft  profi¬ 
table  and  neceflary  for  them,  may  follow.  And  as  the 
hare,  cameleon,  &rc.  have  a  power  of  moving  their 
eyes  differently,  fo  without  doubt,  at  firft  we  our- 
felves  are  alfo  poffeffed  of  the  like  power ;  children 
for  fome  time  after  birth,  can  look  different  ways 
with  their  eyes ;  which  power  they  retain  till  by 
difcovering  the  advantage  of  directing  them  the 
fame  way,  they  come  to  move  them  always  uni¬ 
formly  ;  this  uniform  motion  by  ufe  and  habit  atlaft 
becomes  fo  neceflary,  that  the  eyes  cannot  be  moved 
differently ;  long  cuftom  rendering  many  aCtions  ne- 
eeffary,  which  were  not  fo  eflentially,  or  from  the  be¬ 
ginning. 

/ 

PART  II, 

» 

Of  the  internal  motions  of  the  eyes .  VoL  iv. 

art.  14. 

THE  internal  motions  of  our  eyes  are  either  fuch 
as  refpeCt  the  change  of  conformation,  which  is 
neceflary  for  feeing  diftinCtly  at  different  diftances,  or 
fuch  as  only  refpeCt  the  dilatation  and  contraction  of 
the  pupil.  That  our  eyes  change  their  conformation, 
and  accommodate  themfelves  to  the  various  diftances 
of  objeCts,  is  obvious  from  the  phenomena  of  vifion. 
It  has  been  demonftrated,  that  when  a  man  views  any 
. /■  ,  '  objeCt 
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objeCt, the  light,  which  comes  from  its  feveral  points, is 
fo  refracted  by  the  tranfparent  fkins  and  humours  of  the 
eye  as  to  converge  and  meet  again  at  fo  many  points 
in  the  bottom  of  the  eye,  and  there  to  paint  the  picture 
of  the  objeCt  on  the  retina *,  which  picture  being  pro¬ 
pagated  by  motion  along  the  fibres  df  the  optic  nerves, 
into  the  brain,  is  the  caufe  of  vifion  ;  for  according  as 
thefe  pictures  are  perfeCt  or  imperfeCt,  the  objeCt  is  Sen 
perfectly  or  imperfectly.  We  have  an  example  of 
this  in  the  eyes  of  old  men,  whofe  humours  are 
fo  much  wafted  and  decayed,  that  through  a  penury 
thereof,  the  cornea  becomes  lefs  convex,  and  the 
cryftalline  grows  flatter  ;  by  which  means  the  light, 
for  want  of  fufficient  refraction,  does  not  converge  to 
a  point  in  the  bottom  of  the  eye,  but  at  fome  place 
beyond  it  *,  and,  by  confequence,  paints  in  the  bottom 
of  the  eye  a  confufed  picture  •,  and  according  to  the 
greater  or  lefs  confufion  of  this  picture,  in  the  more  or 
lefs  flat  eyes,  the  objeCt  appears  more  or  lefs  confufed 
and  indiftinCt.  This-  fhews  why  their  flght  is  mended 
by  fpeCtacles;  and  the  contrary  happens  in  fhort- 
flghted  men,  whofe  eyes  are  too  convex  and  plump  : 
For  the  refraCtion  being  now  too  great,  the  rays 
which  come  from  the  feveral  points  of  the  objeCt, 
will  be  made  to  converge,  fo  as  to  convene  in 
fo  many  diftinCt  points  within  the  eye,  before  they 
come  at  the  retina ;  and  therefore  will,  after  crof- 
ftng  one  another,  again  diverge,  fo  as  the  picture  made 
in  the  retina,  and  the  vifion  caufed  thereby,  will  not 
be  diftinCt,  unlefs  the  objeCl.be  brought  fo  near  the  eye, 
as  that  the  place  where  the  rays  convene  may  be  re¬ 
moved  to  the  retina,  or  that  the  plumpneis  of  the  eye 
be  taken  oft7,  and  the  refractions  diminifhed,  by  a 
concave  glafs,  or  laftly,  that  by  age  the  eye  grows 
flatter :  Hence  fhort-fighted  men  fee  remote  objeCts 
beft  in  old  age,  and  therefore  are  accounted  to  have 
the  moft  lafting'eyes.  But  though  it  is  certain  that  all 
objeCfs  are  feen  perfectly  or  imperfeCtly,  according  as 
their  image  on  the  retina  is  perfeCt  or  imperfeCt  \  yet 
the  eye,  or  rather  the  mind  by  means  thereof,  never 
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fees  any  fuch  image  on  the  retina,  or  judges  of  the 
objed  from  what  it  obferves  in  this  image,  but  by 
means  of  an  original  and  connate  law,  traces  back  its 
own  perceptions  from  the  fenforium  to  the  retina,  from 
that  point  of  it  where  the  impreffion  is  made  by  the 
image,  to  the  objed  itfelf ;  whence  the  mind  always 
fees  every  point  of  the  objed  without  the  eye  in 
perpendicular  lines  ;  from  which  it  is  eafy  to  under¬ 
hand  why  the  objed  appears  perfed  or  imperfed,  ac¬ 
cording  as  its  image  on  the  retina  is  perfed  or  imper¬ 
fed,  without  having  recourfe  to  the  fuppofition  of 
the  mind’s  feeing  a  pidure  on  the  retina  ;  for  when  the 
rays  which  come  from  the  feveral  points  of  the  objed, 
are  not  exadly  united  upon  the  retina,  the  pidure  of 
each  point  being  a  fpot,  which  takes  up  a  confiderable 
fpace  upon  the  retina,  and  which  is  confounded  with 
the  pidures  of  the  neighbouring  points,  which  alfo  are 
fpots,  it  muft  make  thefe  points  to  be  feen  in  a  great 
many  places,  and  a  great  many  points  to  be  feen  in 
the  fame  place  ;  from  which  confufion  the  appearance 
of  the  objed  will  be  confufed  and  indiftind.  Thus 
(in  Plate  V.  fig.  i.)  let  COB  be  an  objed,  whofe 
points  O,  B,  and  C*  by  emitting  rays,  which  are  not 
reunited  at  the  retina,  but  beyond  it  as  far  as  sc ,  do 
upon  the  retina,  form  the  circular  images  0,  and  c  ; 
and  let  F  be  the  center  of  the  eye,  through  which 
every  line  that  is  drawn  perpendicular  to  the  retina 
mufi:  pafs.  From  the  extreme  points  of  thefe  circular 
images  on  the  retina,  0,  b ,  and  0,  draw  right  lines  to 
the  point  F,  and  continue  them  to  the  horopter  as 
in  the  figure  ;  thefe  lines,  by  reafon  they  pafs  through 
the  center  of  the  eye  F,  wall  be  perpendicular  to  the 
retina  :  Whence  it  is  evident  that  the  points  O,  B  and 
C  muft  be  feen  without  the  eye,  in  the  whole  of  the 
circular  fpaces  O  C I B,  BOLH,  and  C G  K  O, 
which  are  comprehended  between  the  ftraight  lines 
drawn  perpendicular  to  the  retina,  from  the  extreme 
points  of  the  images  of  the  refpedive  points ;  which 
circles  being  confounded  with  one  another,  it  follows 
that  the  points  O,  B  and  C  muft,  for  the  reafon  above 
4  f  „  obferved* 
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obferved,  appear  confufed  and  indiftind:,  though  the 
eye  fees  not  the  confufion  which  is  in  their  images  at 
the  retina.  From  what  has  been  faid  it  follows  that 
in  order  to  fee  objedls  at  different  diftances  diftindtly, 
it  is  neceffary  that  the  eye  change  its  conformation, 
either  by  having  its  humours  more  or  lefs  fiat,  or  the  dis¬ 
tance  betwixt  the  cry  ftalline  and  retina  increafed  ordimi- 
nifhed,  left  the  place  in  which  the  picture  of  the  objed:  is 
exa<d,  fhould  fall  fhort  of,  or  beyond  the  retina,  and  fo 
caufe  the  vifion  to  be  confufed.  And  this  likewife 
further  appears,  by  the  analogy  of  the  images  painted 
on  the  retina,  and  thofe  painted  on  a  fheet  of  white 
paper,  by  means  of  a  lens  placed  at  a  hole  in  the  win- 
dow-fhutter  of  a  dark  room *,  for  if  the  lens  be  of  fuch 
a  convexity,  as  is  neceffary  to  paint  the  image  of  a 
body,  at  a  foot  diftance  from  it,  five  or  fix  inches  be¬ 
hind  the  lens,  the  fame  objed:  removed  to  five  or  fix 
feet  from  the  window,  will  not  be  painted  exactly 
upon  the  paper,  unlefs  in  place  of  the  former  lens 
you  fubftitute  one  lefs  convex,  or  diminifh  the  diftance 
betwixt  the  lens  and  paper.  And  here  it  may  not  be 
improper  to  obferve,  that  the  eyes  of  all  animals  are 
formed  fo  as,  upon  all  occafions,  to  fee  objeds  diftindly 
at  an  ordinary  diftance.  The  cornea  is  always  protu¬ 
berant,  and  more  convex  than  the  reft  of  the  globe ; 
but  in  all  animals  this  protuberance  is  not  always  the 
fame  :  In  man,  and  the  greateft  part  of  quadrupeds, 
the  cornea  is  a  part  of  a  fphere  whofe  diameter  is 
an  eighth  part  lefs  than  that  of  the  fclerotica ;  but 
birds  have  their  cornea  more  convex,  being  part  of  a 
fphere  whofe  diameter  is  only  half  of  the  diameter  of 
the  fclerotis.  This  great  convexity  of  the  cornea  of 
birds  is  abfolutely  neceffary  for  diftind:  vifion  ;  for  as 
in  man  and  quadrupeds,  the  figure  of  their  eye  is  al- 
moft  fpherical,  in  birds  and  fifties  it  is  flat  and  de- 
preffed  both  in  its  fore  and  back  parts,  by  which 
means  the  retina  is  placed  near  the  cryftalline  humour : 
And  therefore,  were  not  the  cornea  of  a  convexity, 
anfwerable  to  the  flatnefs  of  their  eyes  and  diftance 
of  the  retina,  the  diftind:  image  of  the  objed:  would 
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fall  behind  it,  and  thereby  the  fight  would  be  rendered 
confufed  and  imperfed.  To  the  fame  purpofe  alfo  be^ 
longs  the  different  figures  obferved  in  the  cryftallines 
of  different  animals.  In  men,  quadrupeds,  and  the 
greateft  part  of  the  bird-kind,  it  is }  lenticular ;  in 
fuch  as  always  refide  in  water,  its  figure  is  that  of  a 
fphere,  and  in  amphibious  creatures  it  has  a  middle 
figure  betwixt  that  of  a  lens  and  globe :  With  refped 
to  man,  and  fuch  animals  as  live  conftantly  in  air, 
the  cryftallines  are  of  fuch  a  degree  of  convexity,  as 
qualifies  them  for  feeing  diftindly  at  an  ordinary  difi. 
tance;  fifties  require  their  cryftalline  to  be  fpherical. 
For  it  is  obfervable,  firft,  that  the  eyes  of  fifties  are 
fiat  both  behind  and  before,  by  which  means  the  re¬ 
tina  is  not  fo  far  removed  from  the  cryftalline  as  in 
man  and  quadrupeds,  whofe  eyes  are  nearly  a  perfed 
fphere  ;  and  therefore  that  the  rays  might  be  made  to 
meet  at  a  point  on  their  lefs  diftant  retina,  it  was  ne- 
cefiary  the  refraction  ftiould  be  increafed  by  the  fphe¬ 
rical  figure  of  the  cryftalline.  But  this  is  not  all ;  for 
their  fpherical  cryftalline  would  be  more  than  fuf- 
ficient  for  the  diftance  betwixt  it  and  the  retina, 
if  the  rays  of  light  fuffered  no  refradion  in  the  cornea 
and  aqueous  humour  :  For  light  is  never  refraded 
but  when  it  falls  obliquely  on  a  furface  which  in  ter- 
cedes  mediums  of  different  denfities,  and  therefore 
it  can  fuffer  no  refradion  in  falling  upon  their  cornea 
and  aqueous  humour,  becaufe  they  are  of  equal  den- 
fity  with  the  water  in  which  they  fwim  ;  to  compen- 
fate  which,  it  was  abfolutely  neceffary,  that  their  cry¬ 
ftalline  ftiould  have  a  fpherical  figure.  But  in  land-  ’ 
animals,  their  lenticular  cryftalline  is  fufficient  for  that 
end  ;  becaufe  the  rays  of  light  which  pafs  from  the 
objed,  through  the  rare  medium  air,  are  refraded  in 
falling  upon  their  convex  and  more  denfe  cornea,  and 
therefore  need  not  afterward  fo  much  refradion  in  the 
cryftalline.  From  which  it  is  eafy  to  fee  why  this 
humour  is  of  a  middle  figure  between  that  of  a  lens  and 
a  globe,  in  fuch  animals  as  duck  under  water  in  purfuit ' 
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of  their  prey;  for  a  final  1  change  in  the  conforma¬ 
tions  of  their  eyes,  enables  them  to  fee  diftindly  in 
both  elements.  Mr.  de  la  Hire  (a),  endeavours 
from  feveral  reafons  to  demonftrate,  that  the  eves 
never  change  their  conformation,  and  particularly 
from  the  following  experiment.  Take  a  card  and 
pierce  it  with  a  pin  in  two,  three,  or  more  places, 
ib  as  the  mod  diftant  holes  be  not  farther  from  one 
another  than  the  widenefs  of  the  pupil.  This  done, 
(hut  one  of- your  eyes,  and  apply  the  card  clofe  to 
the  other,  fo  as  to  view  a  fmall  objed  through  its 
holes,  which  will  appear  multiplied  as  many  times 
as  there  are  holes  in  the  card,  provided  it  be  placed 
out  of  that  precife  place,  where  it  would  be  mod  di- 
ftin&ly  feen  by  the  naked  eye. 

Now  it  is  certain  that  if  the  rays  of  light,  which 
come  from  each  point  of  the  object,  are  exactly  united 
in  a  correfponding  point  of  the  retina,  the  objed  wili 
always  appear  (ingle  though  viewed  through  feveral 
fmall  holes ;  for  the  little  luminous  cones  0HH,0^, 
(fig.  2  )  which  have  for  their  apex  a  point  of  the  ob» 
jed  O,  and  for  their  bafis  the  holes  in  the  card  H  H, 
h  h ,  will  alfo  have  all  their  oppofite  tops  0,  0 ,  in  one 
and  the  fame  point,  0,  of  the  retina  R  R,  which  muft 
needs  make  the  objed  appear  fingle :  But  if  the  eye 
have  not  that  conformation  which  is  neceftary  to  reunite 
thole  rays  in  a  point  in  the  retina,  each  of  thefe  cones 
will  be  cut  by  the  retina,  either  before  or  after  their  re¬ 
union  ;  and  therefore  each  point  of  the  objed  will,  by 
its  rays,  touch  the  retina  in  as  many  diftind  places  as 
there  are  holes  in  the  card,  and  confequently  the  objed 
will  appear  multiplied  according  to  the  number  of 
■holes.  Thus  if  the  rays  convene  before  the  retina, 
let  AB  be  the  retina,  it  is  evident  from  the  figure  that 
this  muft  receive  the  luminous  pencils  at  two  diftind 
places  x  and  x.  And  if  the  rays  convene  behind  the 
retina,  let  C  D  be  the  retina,  which  alfo  muft  receive 
the  luminous  cones  at  the  diftind  places  c  and  c.  In 

(a)  Journal  des  Sjavans,  Ann.  1685.  DilTert.  fur  les  differens 
accidens  de  ia  vue. 
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both  which  cafes  the  objed  muft  appear  double. 
Whence  if  the  card  be  pierced  in  three  or  more  holes, 
lo  as  the  moft  diftant  be  not  further  from  one  another 
than  the  diameter  of  the  pupil ;  the  luminous  pencils, 
and  the  places  in  the  retina  where  thefe  pencils  fall, 
muft  be  multiplied  according  to  the  number  of  holes, 
whence  the  objed  muft  alfo  be  equally  multiplied. 
From  all  which  the  above  named  author  concludes, 
that  the  conformation  of  our  eyes  is  never  changed,  at 
whatever  diftanceobjeds  be  placed.  For  fuppofe  that 
I  fee  an  objed  diftindly  at  a  foot  diftance,  and  at  tha 
fame  diftance  it  appears  ftngle,  when  viewed  through 
the  perforated  card  ;  if  to  fee  the  fame  objed  at  four 
foot  diftance,  it  were  requifite  that  the  eye  changed  its 
conformation  *,  then  he  concludes  it  would  do  fo  when 
the  objed  is  viewed  at  that  diftance  through  the  card, 
which  does  not  happen,  as  is  evident  from  its  being 
multiplied.  For  the  better  underftanding  this  matter, 
it  may  be  proper  to  clear  up  the  ftate  of  the  queftion, 
by  admoniftiing  the  reader,  that  it  is  not  here  meant 
to  enquire,  why  a  fmall  objed  is  thus  multiplied,  when 
placed  without  the  limits  of  diftind  vifion  ;  it  being 
evident  that  it  ought  then  to  appear  multiplied,  by 
reafon  that  the  eye  can  never  adapt  itfelf  to  its  diftance. 
Thus  if  I  cannot  fee  diftindly  any  objed  nearer  than 
half  a  foot,  it  muft  appear  multiplied  at  four  inches  ; 
and  if  I  cannot  fee  an  objed  diftindly  further  off  than 
two  feet,  it  muft  be  multiplied  at  three  feet,  and  all 
greater  diftances.  But  my  meaning  is  to  account  for 
this  multiplication,  when  the  objed  is  placed  within 
the  limits  of  diftind  vifion.  There  are  two  caufes 
which  concur  in  producing  this  phenomenon,  by 
hindering  the  eye  to  accommodate  itfelf  to  the  diftance 
of  objeds  viewed  through  the  perforated  card,  viz.  the 
diftind'appearance  of  the  objed  and  the  miftake  which 
the  mind  commits  with  refped,  to  its  diftance.  That  the 
pbjed  appears  diftind  when  viewed  through  a  per¬ 
forated  card,  is  evident  both  from  reafon  and  expe¬ 
dience  ;  for  the  little  luminous  cones  OH H,  O hh 


(fig.  2.)  which  have  for  their  apex  a  point  in  the  ob- 
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jed  O,  and  for  their  bafe  the  holes  in  the  card  H  H, 
h  h ,  will  by  reafon  of  their  acutenefs,  take  up  but  a 
little  fpace  upon  the  retina,  whence  the  objedfc  muft 
appear  pretty  diftind.  Thus  if  the  objed  is  at  too  great 
a  diftance,  let  o  be  the  place  where'  the  rays  convene, 
and  let  A  B  be  the  retina ;  the  luminous  pencils  will 
fall  on  the  retina  at  x  and  x,  where  they  muft  take  up 
but  a  little  fpace  ;  and  confequentjy  the  confufion  muft 
be  fmall.  In  like  manner,  if  the  objed  is  too  near,  let 
C  D  be  the  retina,  and  o  the  focal  point,  thefe  pencils 
will,  at  c  and  r,  occupy  fo  fmall  a  fpace  on  the  retina, 
as  to  occafion  no  fenfible  confufion  in  the  objed,  where¬ 
as  in  both  cafes,  without  the  interpofition  of  the  card, 
the  luminous  cone  M  om  would,  on  the  retina,  have 
taken  up  the  whole  fpace  x  x  or  c  c,  which  muft  have 
rendered  the  appearance  of  the  objed  confufed.  To  cor- 
red  which  confufion,  the  eye  changes  its  conformation, 
and  adapts  itfelf  to  the  diftance  of  objects  feen  with  the 
naked  eye.  But  when  by  the  perforated  card  this  con¬ 
fufion  is  taken  off,  the  mind  will  not  change  the  con¬ 
formation  of  our  eyes.  And  this  is  one  reafon  why 
the  objed  is  found  fo  frequently  multiplied  according 
to  the  number  of  holes  through  which  it  is  viewed, 
though  it  be  placed  within  the  limits  of  diftind  vifion. 
The  miftake  into  which  the  mind  falls,  with  refped  to 
the  diftance  of  the  objed,  concurs  as  another  caufe 
towards  this  multiplication.  It  is  not  enough  that  the 
mind  perceives  no  confufion  :  For  though  this  confu¬ 
fion  in  our  fight  is  commonly  believed  to  be  the  only 
thing  which  can  influence  our  mind  to  change  the  con¬ 
formation  of  our  eyes  *,  yet  by  reafon  of  the  necef- 
fary  connexion  and  dependance,  which  will  be  here¬ 
after  fhewn  to  have  been  eftablifhed  by  habit  and 
cuftom  betwixt  thefe  motions,  whereby  the  confor¬ 
mation  of  our  eyes  is  changed,  and  certain  correfpon- 
ding  motions  of  the  axes  of  vifion,  thofe  motions 
come  at  laft  always  to  accompany  one  another,  fo  as 
to  make  it  impoffible  for  the  will  to  dired  our  eyes  to 
any  objed  within  the  limits  of  diftind  vifion,  with¬ 
out  giving  them  the  difpofitiop  neceflary  for  feeing 
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diftindlly  at  that  diftance  ;  and  therefore  though  there 
fhould  be  no  confufion  in  the  objedt,  when  feen  through 
the  perforated  card,  it  would  not  appear  multiplied, 
if  placed  within  the  limits  of  diftindt  vifion,  did  not  the 
mind  miftake  its  diftance.  Mr..de  la  Hire  affirms,  that 
we  judge  rightly  of  the  diftance  of  objedts  viewed 
through  a  perforated  card.  But  in  the  cafe  before  us 
we  can  fcarce  form  any  judgment  with  refpedt  to 
diftance,  but  what  is  wholly  founded  upon  prejudice 
and  anticipation,  which  cannot  fail  of  betraying  us  in¬ 
to  error.  There  -  is  another  argument  brought  by 
the  learned  author,  againft  this  change  in  our  eyes, 
which  is  that  there  is  no  need  of  any  fuch  change  ;  and 
that  the  eye  can  fee  objedts  diftindlly  enough  at  diffe¬ 
rent  diftances  without  it.  For  underftanding  this,  we 
mull  firft  obferve,  that  if  an  objedt  appear  diftindt 
at  fix  foot  diftance,  then  at  whatever  greater  dif¬ 
tance  the  objedt  be  placed,  it  will  alfo  appear  dif¬ 
tindt;  :  The  reafon  of  which  is,  that  when  the  objedt 
is  at  fix  foot  diftance,  the  rays  which  fall  upon  the 
pupil  are  nearly  parallel  •,  and  therefore  at  whatever 
greater  diftance  the  objedt  be  placed,  the  rays  may 
be  conftdered  as  parallel,  and  confequently  the  fame 
conformation  of  the  eye  which  is  neceftary  to  refradt 
them  fo  as  to  make  the  objedt  appear  diftindt  at  lix 
foot  diftance,  will  alfo  refradt  them  in  the  fame  way, 
and  thereby  make  it  alfo  appear  diftindt  at  all  greater 
diftances.  This  being  underftood,  the  only  queftion 
is,  how  the  objedt  can  appear  diftindt  both  at  the 
diftance  of  fix  foot  and  of  one  foot,  without  fuffering 
any  change  in  its  conformation.  To  this  the  author 
anfwers,  that  to  fee  objedts  fo  diftindlly  as  not  to  be 
fenftble  of  any  defedt  in  the  light,  it  is  not  needful 
that  the  rays  which  come  from  a  point  in  the  objedt, 
fhould  be  united  accurately  in  a  point  in  the  retina, 
but  •  that  it  is  fufficient  they  fhould  be  nearly  fo : 
Whence  he  concludes,  that  if  the  conformation  of  the 
eye  be  fuch,  that  when  an  objedt  viewed  through  two 
holes  in  a  card  at  two  foot  diftance  appears  ftngle, 
becaufe  all  the  rays  which  come  from  the  feveral  points 
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of  the  object,  are  united  accurately  in  fo  many  points 
of  the  retina,  when  at  one  foot  diftance,  the  place 
where  the  rays  meet  will  be  a  little  behind  the  retina, 
and  at  fix  foot  diftance  it  will  be  a  little  before  it, 
though  not  fo  much  in  either  cafe  as  to  render  the  ob- 
jedt  undiftindl  ;  becaufe  the  rays  which  come  from  the 
feveral  points  in  the  objedt,  do,  in  falling  upon  the 
retina,  meet  nearly,  though  not  accurately,  in  fo  many 
correfponding  points  :  And  therefore,  that  thofe  who 
have  their  eyes  of  a  conformation  proper  to  fee  ob¬ 
jedts  diftindtly  at  two  foot  diftance,  will  alfo  fee  them 
diftindtly  enough,  both  at  one  foot  diftance  and  fix 
foot  diftance;  and  then  they  muftalfo  fee  diftindtly  at  all 
greater  diftances :  And  thus  he  accounts  for  that  per- 
fedt  vifion,  which  ftands  in  the  middle  betwixt  fnort 
and  long  fight,  without  any  change  in  the  eye.  And 
as  for  the  fight  of  old  men,  who  cannot  fee  diftindtly 
at  any  lefs  diftance  than  three  feet,  he  fuppofes  that 
their  eyes  are  of  a  proper  conformation  to  fee  objedts 
at  four  feet  diftance  moft  diftindtly  ;  from  which  he 
infers  that  at  three  feet  and  all  greater  diftances  the 
pidlure  of  objedts  upon  the  retina  will  be  pretty  diftindt, 
and  confequently  they  will  be  feen  without  any  fenfible 
confufion,  though  the  eye  fuffers  no  change  in  its  con¬ 
formation.  In  like  manner,  in  thofe  who  are  fhort- 
fighted,  and  cannot  fee  objedts  diftindtly  at  a  greater 
diftance  than  a  foot,  he  fuppofes  the  eye  to  be  of  a 
conformation  proper  to  fee  moft  diftindtly  at  half  a 
foot’s  diftance  ;  and  thence  concludes  that  the  pidture 
made  on  the  retina,  when  the  objedt  is  at  any  diftance 
betwixt  four  inches  and  a  foot,  will  not  be  confufed ; 
and  confequently  the  objedt  will  be  feen  diftindtly 
enough,  without  any  change  in  the  eye,  unlefs  its 
diftance  be  greater  than  a  foot,  or  lefs  than  four  inches ; 
in  which  cafe  the  image  on  the  retina  will  begin  to  be 
confufed.  Indeed  it  cannot  be  denied  but  the  eye  has 
fome  latitude  of  feeing  objedts  diftindtly,  without  chang¬ 
ing  its  conformation  :  But  it  does  not  from  thence  fol¬ 
low,  that  our  eyes  do  not  change  their  conformation, 
when  objedts  are  much  removed  from  that  place  where 
”  they 
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they  appear  moft  diftindtly  ;  for  experience  teaches  us, 
that  the  conformation  of  our  eyes  is  changed  in  view¬ 
ing  objects  at  different  diftances  ;  for  the  eye  can’t  fee 
equally  diftindt  at  the  fame  time  objedts  at  different 
diftances  ;  e.  g.  if  with  one  eye,  the  other  being  fhut, 
you  look  attentively  to  a  fmall  pin  at  half  a  foot  from 
the  eye,  and  at  the  fame  time  place  another  at  fix 
foot  diftance,  the  latter  will  appear  extremely  con- 
fufed  but  if  you  obferve  accurately  that  at  fix  foot 
diftance,  then  it  will  be  feen  diftindtly,  but  the  other 
will  appear  very  confufed  ;  which  fhews,  that  when 
the  difpofition  of  the  eye  is  fuch  as  is  neceflary  for 
making  a  diftindt  pidture  of  the  pin  at  one  diftance, 
the  place  where  the  diftindt  pidture  of  the  other  pin 
is  made,  mu  ft  fall  fhort  of  or  beyond  the  retina  ;  and 
confequently  upon  the  retina  itfelf,  the  pidture  muft 
be  confufed  •,  and  therefore,  fince  at  pleafure  I  can  fee 
diftindtly  either  of  the  pins,  while  at  the  fame  time  the 
other  appears  confufed  •,  it  follows,  that  I  have  a  power  of 
changing  the  conformation  of  my  eye,  and  of  adapting 
it  to  the  different  diftances  of  objedts  •,  and  indeed  was 
it  not  for  the  change  which  is  made  in  the  difpofition 
of  the  eye,  it  would  be  difficult  to  explain  how  birds 
which  duck  in  purfuit  of  their  prey  fhould  be  enabled 
to  fee  both  in  air  and  water,  feeing  the  refradtion 
which  happens  in  the  eye  is  fo  far  different  in  the  one 
cafe  from  what  it  is  in  the  other. 

I  fhall  now  proceed  to  fome  experiments  made  for 
meafuring  theftrength  and  weaknefs  of  fight,  whereby 
not  only  the  fallacy  of  de  la  Hire’s  reafoning  will  be 
made  further  manifeft,  but  it  will  alfo  be  demonftrated, 
that  our  eyes  change  their  conformation,  and  adapt 
themfelves  to  the  various  diftances  of  objedts,  within 
certain  limits,  which  limits  will  alfo  be  accurately  de¬ 
termined  :  But  that  thefe  experiments  may  be  the 
better  underfiood,  I  muft  firft  premife  the  following 
axioms. 

AXIOM  I. 

When  an  objedt,  feen  with  both  eyes,  appears  dou^ 
fale,  by  reafon  that  its  diftance  is  lefs  than  that  to 
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which  the  eyes  are  directed,  upon  covering  either  of 
the  eyes,  the  appearance  which  is  on  the  contrary  fide 
will  vanifh  ;  and  if  it  appear  double,  becaufe  its  dis¬ 
tance  is  greater  than  that  to  which  the  eyes  are  direct¬ 
ed,  upon  covering  either  of  the  eyes,  the  appearance 
which  is  on  the  fame  fide  will  vanifh.  To  iHuftrate 
this,  fee  fig.  3,  4,  and  5.  where  A  and  B  are  the 
eyes,  x  the  objedt,  which  is  at  a  Smaller  diftance  than 
the  point  C,  to  which  both  eyes  are  diredled  ;  while 
the  eyes  continue  diredled  to  C,  the  objedt  x  is  Seen  in 
two  different  places,  which  with  refpedt  to  the  horopter, 
to  which  all  objedts  are  referred,  will  be  D  and  E  *,  for 
being  Seen  by  the  right  eye  B  in  the  direction  of  the 
vifual  line  B  x  D,  it  muft,  at  D,  hide  a  part  of  the 
horopter  DCE;  and  being  Seen  by  the  left  eye  A, 
in  the  direction  of  the  vifual  line  A  x  E,  it  muft  hide 
a  part  of  the  horopter  at  E,  and  therefore  with  re- 
fpedl  to  the  horopter  on  which  the  eyes  are  fixed  at  C, 
the  objedt  x  muft  appear  to  the  right  eye  B  as  at  D, 
and  to  the  left  eye  A  as  at  E  *,  and  in  covering  either 
of  the  eyes,  the  appearance  which  is  on  the  contrary 
fide  will  vanifh.  In  like  manner,  if  the  eyes  are  di¬ 
rected  to  x9  the  objedt  C,  which  is  further  off  than  x9 
will  be  feen  by  the  right  eye  B,  in  the  direction  of  the 
vifual  line  B  m  C  ;  and  by  the  left  eye  A  it  will  be  feen 
in  the  direction  of  the  vifual  line  A  0  C  ;  and  there¬ 
fore  with  refpedt  to  the  horopter  m  x  0,  it  muft  appear 
double,  as  at  m  and  0 ;  and  in  covering  the  right  eye 
B,  the  appearance  which  is  on  the  right  fide  towards 
m  will  vanifh  ;  and  in  covering  the  left  eye  A,  the 
appearance  which  is  on  the  left  fide  towards  0  will 
vanifh. 

A  X  I  O  M  II. 

When  an  objedt  appears  double,  from  its  being 
feen  with  one  eye,  through  two  Small  holes  made  in  a 
card,  or  any  other  opaque  thin  body  *,  if  its  diftance  be 
greater  than  that  to  which  the  eye  is  accommodated, 
upon  covering  either  of  the  holes,  the  appearance 
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which  is  on  the  fame  fide  will  be  made  to  vanifh  ;  and 
if  its  diftance  be  lefs  than  that  to  which  the  eye  is  ac¬ 
commodated,  upon  covering  either  of  the  holes,  the 
appearance  which  is  on  the  contrary  fide  will  be  made 
to  vanifh.  Illuftration.  Let  E  be  the  eye,  (fee  fig. 
6,  and  7.)  QJT  the  card,  in  which  are  two  fmall 
holes  d  and  r,  and  let  A  be  a  fmall  body  at  a  greater 
or  lefs  diftance  than  that  to  which  the  eye  is  accom¬ 
modated.  The  rays  of  light  A  A  r,  will  not,  after 
refradion,  converge  to  a  point  in  the  retina,  but  by  rea- 
fon  that  the  diftance  of  the  objed  A  is  greater  or 
lefs  than  that  to  which  the  eye  is  accommodated,  they 
will  be  made  to  converge  to  fome  other  point,  either 
before  or  behind  the  retina,  fuch  as  o9  but  on  the  re¬ 
tina  itfelf  they  will  fall  on  the  different  points  i  and  m, 
at  both  which  a  pidure  of  the  objed  will  be  formed, 
from  which  duplication  of  the  pidure,  the  objed  it¬ 
felf  will  alfo  appear  double  at  C  and  B,  viz.  in  the 
right  lines  i  C  and  m  B,  which  are  fuppofed  to  be 
drawn  perpendicular  to  the  retina  from  the  points  i 
and  //?,  where  the  pidures  fall.  Whence  it  is  evident, 
that  if  the  hole  at  d  be  covered,  there  will  be  no  image 
at  z,  and  confequently  the  appearance  at  C  will  va¬ 
nifh  ;  and  if  the  hole  at  r  be  covered,  there  will  be 
no  image  at  m,  and  confequently  the  appearance  at  B 
muft  vanifh  ;  but  when  the  objed  A  is  at  a  greater 
diftance  than  that  to  which  the  eye  is  accommodated, 
as  in  fig.  6.  the  appearance  which  is  made  to  vanifh  by 
covering  either  of  the  holes  d  or  r,  lies  on  the  fame 
fide  with  the  covered  hole,  but  when  the  objed  A  is 
at  a  lefs  diftance  than  that  to  which  the  eye  is  accom¬ 
modated,  as  in  fig.  7.  the  appearance  which  is  made  to 
vanifh,  lies  on  the  contrary  fide  of  the  hole  which  is 
covered,  as  has  been  affirmed  in  the  axiom.  Exper.  ifb 
I  took  a  fmall  tin  plate  I  K  (fee  fig.  8.)  in  which  I 
had  cut  two  parallel  narrow  flits,  whofe  diftance  from 
one  another  did  not  exceed  the  diameter  of  the  pupil. 
This  plate  I  held  clofe  to  my  right  eye  B,  in  fuch  a 
manner  as  the  flits  might  have  a  vertical  pofition,  and 
having  fhut  my  left  eye  A,  through  thefe  flits  I  viewed 
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the  fmall  object' 0,  which  alfo  had  a  vertical  pofition, 
and  confequently  was  parallel  to  the  flits.  In  this 
experiment,  the  objed  0  was  at  fuch  a  didance  from 
the  eye  B,  as  to  appear  fingle  when  viewed  in  this 
manner  through  the  flits  ;  but  when  both  eyes  were 
opened  and  direded  to  a  more  diftant  point,  fuch  as  P, 
three  appearances  were  feen  a,  b  and  0,  which  appear¬ 
ances  were  nearer  to,  or  further  from  each  other,  ac¬ 
cording  as  the  point  p  was  nearer  to,  or  further  from 
the  objed  0,  and  in  covering  the  left  eye  A,  the  ap¬ 
pearance  which  was  on  the  other  fide,  vanifhed, 
which  therefore  belonged  to  the  eye  A  ;  and  in  co¬ 
vering  the  right  eye  B,  the  appearances  on  the  con¬ 
trary  fide  b  and  c  belonging  to  the  eye  B  vanifhed. 
Hence  the  diftance  of  the  objed  0  was  lefs  than  that  to 
which  the  eyes  aredireded.  (fee  axiom  1.)  The  dou¬ 
ble  appearances  b  and  c  feen  through  the  flits  proceed 
from  the  objed  0,  being  at  a  lefs  diftance  than  that  to 
which  the  eye  B  was  then  accommodated  ;  for  by  co¬ 
vering  either  of  the  flits  with  my  finger,  the  appear¬ 
ance  on  the  contrary  fide  vanifhed.  (fee  ax.  2.)  Next 
I  changed  the  diredion  of  my  eyes,  and  turned  both 
inwards  to  a  nearer  point,  fuch  as  #,  by  which  alfo 
three  appearances  were  feen  d>  e  and  / ;  and  thefe  were 
alfo  nearer  to,  or  further  from  one  another,  according  as 
the  point  x  was  nearer  to  or  further  from  the  objed  0,  but 
always  in  a  contrary  order  to  thofe  which  were  feen 
when  my  eyes  were  direded  as  above  ;  whence  the  . 
diftance  of  the  objed  0  was  greater  than  that  to  which 
my  eyes  were  direded.  I  then  covered  one  of  the  flits, 
and  the  appearance  which  was  on  the  fame  fide  vanifhed ; 
from'which,  when  compared  with  the  fecond  axiom,  it 
follows  that  the  objed  0  is  then  at  a  greater  diftance  than 
that  to  which  the  eye  is  accommodated.  In  making  this 
and  all  the  following  experiments,  it  was  neceflary, 
that  the  objed  0  fhould  be  as  confpicuous  as  poflible ; 
the  beft;  was  a  narrow  flit  made  in  a  dark  lanthorn,  in 
which  a  candle  was  put ;  though  fometimes  I  made 
ufe  of  a  black  line  upon  white  paper,  or  a  white  line 
upon  black  paper,  both  which  anfwered  very  well  in 
all  the  experiments,  wherein  the  diftance  of  the  objed 
1  exceeded 
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exceeded  not  two  feet ;  but  when  the  diftance  was 
greater,  thefe  lines  began  to  be  obfcure.  It  muft  alfo 
be  obferved  here  once  for  all,  that  though  in  the  above 
experiment  it  was  eafy  for  me  to  dired  my  eyes  to  a 
diftance  which  was  either  greater  or  lefs  than  the  dis¬ 
tance  of  the  objed  o ,  without  the  aftiftance  of  an) 
other  objed,  on  which  my  eyes  might  be  fixed  ;  yet 
in  this  as  well  as  in  many  of  the  fiibfequent  experi¬ 
ments,  I  was  fometimes  obliged  to  put  an  objed  in 
the  place  towards  which  both  eyes  were  to  be  direded  ; 
and  this  was  neceffary  either  when  a  great  effort  was 
needful  to  give  the  eyes  the  defigned  direction  ;  or 
when,  for  obferving  the  phenomena  more  accurately, 
the  experiment  required,  that  the  eyes  fhould  be  kept 
fome  time  fixed  in  a  certain  determined  direction :  when 
it  was  required,  that  my  eyes  fhould  be  directed  to  a 
very  near  diftance,  for  the  objed  o  I  made  ufe  of  a 
black  or  white  line,  made  on  paper  of  an  oppofite  co¬ 
lour  ;  and  at  the  place  x ,  to  which  my  eyes  were  to 
be  direded,  I  held  parallel  to  my  eyes  any  fmall  ob- 
jed  2,  whofe  extremity  x  I  looked  at  for  an  objed  ; 
but  when  the  experiment  required,  that  my  eyes  fhould 
be  direded  to  fome  point  at  a  confiderable  diftance 
beyond  the  objed  o ,  for  the  objed  o ,  I  made  ufe  of 
the  narrow  flit  in  the  lanthorn,  and  at  the  diftant  point 
/>,  to  which  my  eyes  were  to  be  direded,  I  placed 
another  dark  lanthorn,  in  which  was  the  horizontal 
flit  P  whofe  extremity  P,  which  was  feen  by  the 
right  eye,  in  the  vifual  line  B  o  P  which  paffed  imme¬ 
diately  above  the  upper  end  of  the  objed  <?,  ferved  me 
as  a  point  of  view,  on  which  I  could  eafily  fix  both 
eyes,  while  I  attended  to  the  appearance  of  the  objed 
o.  From  this  experiment  compared  with  the  preced¬ 
ing  axioms,  it  follows,  lft.  that  we  are  poffeffed  of  a 
power  of  changing  the  conformation  of  our  eyes,  and 
of  adapting  them  to  various  diftances.  2.  This  change 
always  follows  a  fimilar  motion  in  the  axis  of  vifion, 
with  which  it  has  been  conneded  by  ufe  and  cuftom ; 
for  when  the  eyes  were  direded  to  P,  the  objed  o  was 
feen  double  through  the  flits,  and  by  covering  one  of 
x  the 
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the.  flits,  it  appeared  that  the  eye  was  adapted  to  too 
great  a  diftance,  and  as  the  point  P  was  brought  nearer 
the  object,  thefe  appearances  approached  nearer  to 
one.  another  continually,  till  at  laft,  .  when  the  point 
P  became  very  nigh  to  o ,  they  coincided  in  one  at  o, 
which  fliews,  that  the  eye  was  then  adapted  to  its  dis¬ 
tance.  But  when  the  point  P  was  moved  along  the 
line  ox,  from  o  to  xy  two  appearances  of  the  object  o , 
were  again  feen  through  the  flits  *,  which  appearances 
being  in  a  contrary  order  from  what  were  feen,  when 
the  point  P  was  on  the  other  fide  of  the^objedt  o,  it 
follows  that  the  eye  was  then  adapted  to  too  Small  a 
diftance  *,  and  as  the  point  P,  in  its  motion  from  o  to 
x,,  receded  farther  from  o,  thefe  appearances  receded 
farther  from  one  another  continually.  From  all  which 
it  is  evident,  that  there  is  a  neceflary  connexion  and 
dependance  betwixt  thofe  motions,  whereby  the  con¬ 
formation  of  our  eyes  is  changed,  and  certain  corre¬ 
sponding  motions  in  the  axis  of  vifion,  which  makes  it 
impoflible  to  diredt  our  eyes  to  any  objedt,  within  the 
limits  of  diftindt  vifion,  without  at  the  fame  time  giv¬ 
ing  them  the  difpofition  which  is  neceflary  for  feeing 
diftindtly  at  that  diftance  ;  but  thefe  two  corollaries 
will  be  further  confirmed  by  the  experiments  which 
follow. 

Exper.  2.  The  diftance  of  the  objedt  o  (fig.  8.)  be- 
ingfi  ve  inches,  I  viewed  it  through  the  flits,  the  other 
eye  A  being  covered,  and  it  appeared  double  ;  and 
upon  covering  either  of  the  flits,  the  appearance  which 
was  on  the  contrary  fide  vanifhed,  and  therefore  the 
diftance  of  the  objedt  was  lefs  than  that  to  which  the 
eye  was  accommodated  ;  and  both  eyes  being  open, 
and  diredted  to  x,  whole  diftance  from  the  eye  was 
about  three  orj  four  inches,  three  appearances  were 
feen,  d,  e  and  F,  whereof  the  appearances  d  and  e  be¬ 
longed  to  the  right  eye  B;  and  when  I  covered  either 
of  the’  flits,  the  appearance  which  was  on  the  contrary 
fide  va,nifhed  ;  whence  it  is  evident,  that  I  cannot  fit 
my  eyes  to  fo  Small  :a  diftance  as  five  inches. 

•  h  Hh  : 
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Exper.  3,  4  and  5.  At  fix,  feven  and  eight  inches 
diftance,  when  one  eye  was  fhut,  the  objed  0 ,  feen 
through  the  flits,  appeared  double,,  and  by  covering 
one  of  the  flits,  it  was  evident  that  its  diftance  was  lefs 
than  that  to  which  the  eye  was  accommodated.  And 
in  looking  with  both  eyes  to  x,  whofe  diftance  from 
the  eye  was  about  half  the  diftance  of  the  objed  0,  a 
double  appearance  was  feen,  one  at  F  belonging  to  the 
eye  A,  and  the  other  at  x  belonging  to  the  eye  B ;  but 
this  appearance  at  x  was  always  Angle,  though  feen 
through  the  flits ;  whence  it  follows,  that  my  eye  can¬ 
not  accommodate  itfelf  to  a  diftance  which  is  much  lefs 
than  fix,  feven  or  eight  inches.  Exper.  6.  At  the 
diftance  of  nine  inches,  the  objed  0  feen  through  the 
flits,  theother  eye  being  fhut,  appeared  fometimes  Angle, 
but  moftly  double,  when  it  was  evident  by  covering  ei¬ 
ther  of  the  flits,  that  it  was  too  near  with  regard  to 
the  difpofition  of  the  eye ;  and  when  both  eyes  were 
open  and  direded  to  x,  which  was  at  half  diftance 
precifely,  three  appearances  were  feen,  whereof  the 
appearances  d  and  e  belonged  to  the  right  eye  B,  to 
which  the  flits  were  applied  ;  and  in  covering  one  of 
thofe  flits  the  objed  on  the  fame  fide  difappeared  ; 
whence  I  was  certain,  that  the  objed  was  too  far  off, 
and  that  my  eye  can  be  accommodated  to  a  lefs  dif¬ 
tance  than  nine  inches,  but  not  much,  as  may  be 
learned  from  the  nearnefs  of  the  appearances,  as  well 
as  from  the  four  laft  experiments.  From  the  five  laft 
experiments  laid  together,  we  may  fafely  draw  the 
following  corollary,  viz.  the  neareft  limits  of  diftind 
vifion  in  my  eyes  is  at  about  feven  inches  diftance  \ 
for  by  the  fecond  experiment  it  appears,  that  my  eyes 
cannot  be  fitted  to  fo  fmall  a  diftance  as  five  inches ; 
and  by  the  laft  experiment  it  is  plain,  that  they  can  be 
accommodated  to  a  lefs  diftance  than  nine  inches  ;  and 
the  third,  fourth  and  fifth  experiments  make  it  mani- 
feft  that  at  fix,  feven  and  eight  inches  diftance  the  ob¬ 
jed  feen  through  the  flits  appears  always  Angle ;  whence 
the  middle  diftance  feven  inches,  feems  to  be  the 

1  neareft 
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neareft  limits  of  my  eye  (a)  and  therefore  all  obje&a 
nearer  than  feven  inches  muft  appear  more  confufed, 
according  as  their  diftance  is  lefs  than  feven  inches. 
Exper.  7.  In  looking  to  an  objedt  at  two  foot  diftance, 
through  the  flits,  one  eye  being  fhut,  it  always  ap¬ 
peared  double  and  too  far  off ;  and  in  looking  with 
both  eyes  to  a  more  diftant  objedt,  it  was  then  alfo 
feen  double  ;  but  in  covering  either  of  the  flits,  the 
appearance  on  the  oppoflte  fide  vanifhed ;  hence  the 
objedt  was  too  nigh,  but  thefe  appearances  were  fo 
dofe  that  they  almoft  touched  one  another ;  which 
(hews,  that  my  eyes  can  fcarce  go  further  than  to  ac¬ 
commodate  themfelves  to  the  diftance  of  two  feet. 
Exp  er.  8.  At  two  feet  and  a  half,  three  foot,  and  all 
greater  diftances,  the  objedt  0  not  only  appeared  dou¬ 
ble,  and  too  far  ofF,  when  viewed  with  one  eye 
through  the  flits,  but  when  both  eyes  were  open  and 
diredted  to  a  very  diftant  objedt,  the  double  appear¬ 
ance  which  was  then  feen  through  the  flits  was  fuch, 
as  by  covering  one  of  the  flits,  made  it  evident,  that 
even  then  the  objedt  alfo  was  too  far  off ;  from  which 
it  follows,  that  my  eyes  can  never  be  accommodated 
to  fo  great  a  diftance  as  two  foot  and  a  half.  Corol. 
From  this  and  the  preceding  experiment  it  feems  pro¬ 
bable  that  the  furtheft  limit  of  my  fight  reaches  to  the 
diftance  of  about  twenty  feven  inches  (£),  for  by  ex¬ 
per.  7.  I  can  accommodate  my  eye  to  a  diftance  greater 
than  two  foot  \  and  by  the  laft  experiment  my  eye 
cannot  accommodate  itfelf  to  fo  great  a  diftance  as  two 

(a)  As  a  proof  of  this  we  have  the  concurrent  experience  of  the 
generality  of  perfons  who  are  at  their  full  growth,  and  whofe  eyes 
are  no  way  impaired  by  age;  for  in  looking  at  minute  objects,  they 
hold  the  objetts  at  five,  fix  or  feven  inches  from  the  eye,  whence 
it  may  reafonably  be  prefumed  that  the  neared  didance  for  perfect 
vifion,  is  commonly  five,  fix,  or  feven  inches. 

[b)  That  to  the  generality  of  eyes  this  didance  is  much  greater 
may  be  reafonably  prefumed  from  the  didin&nefs  with  which  we 
fee  a  fmall  mifiing  rain  when  walking  in  a  piazza,  or  coming  out 
of  a  church,  and  within  not  lefs  than  fix  or  eight  feet  from  the 
door ;  or  the  fmall  filaments  of  filk  on  which  fpiders  tranfport 
themfelves  through  the  air  at  a  greater  didance  ;  or  the  dring  of  a 
boy’s  kite  at  a  great  height  in  the  air. 

H  h  2  feet 
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feet  and  a  half ;  whence  the  furtheft  limit  of  my 
fight  lies  about  the  middle  diftance  _  betwixt  both. 
Exper.  9.  and  10.  At  ten  and  twelve  inches  diftance, 
the  objedl  0  feen  with  one  eye  through  the  flits,  did, 
as  in  the  6th  exper.  where  it  was  at  the  diftance  of 
nine  inches,  appear  fometimes  Angle,  but  frequently 
double  and  too  nigh.  Exper.  11  and  12.  At  the  dif¬ 
tance  of  fifteen  and  eighteen  inches,  one  eye  being 
{hut,  the  object  0,  feen  through  the  flits,  appeared 
fometimes  Angle  and  fometimes  double,  but  when  it 
was  double,  by  covering  one  of  the  flits,  it  was  always 
found  to  be  too  far  off.  Corol.  From  the  four  laft, 
as  well  as  from  fome  of  the  preceding  experiments, 
it  is  manifeft,  firft,  that  the  eye  frequently  miftakes 
the  diftance  of  the  objedl,  feen  through  the  flits ; 
for  when  its  diftance  lies  betwixt  the  limits  of  diftindl 
vifion,  to  which  the  eye  can  eafily  accommodate  it- 
felf,  it  would  never  appear  double,  did  not  the  mind 
miftake  its  diftance.  When  both  eyes  are  open,  and 
•  directed  to  the  objedl,  it  appears  Angle  at  all  diftances 
within  the  limits  of  diftindl  vifion,  by  reafon  the  eye 
is  then  accommodated  to  its  diftance,  which  is  then 
known  to  us,  by  means  of  the  angle  which  the  optic 
axes  make  at  the  objedl.  Secondly,  the  judgment 
which  the  mind  forms  with  refpedl  to  the  diftance  of 
objedls  feen  with  only  one  eye  through  the  flits,  is  not 
always  the  fame,  but  is  fludluating  and  inconftant,  as 
may  be  gathered  from  the  four  laft  experiments, 
where  the  objedl  fometimes  appeared  Angle,  and  at 
others  double,  and  when  it  appeared  double,  the  dif¬ 
tance  betwixt  the  appearances  was  not  conftantly  the 
fame.  Thirdly,  if  the  objedl  feen  through  the  flits, 
one  eye  being  fhut,  is  not  much  beyond  the  neareft 
limits  of  diftindl  vifion,  when  the  mind  miftakes  its 
diftance,  it  imagines  it  further  off  than  it  really  is,  as 
is  evident  from  the  4th,  5th,  6th,  ninth  and  tenth 
experiments.  But,  fourthly,  when  the  objedl  is  not 
a”  great  deal  nearer  than  the  furtheft  limits  of  diftindl 
vifion,  when  we  miftake  its  diftance,  we  imagine  it 
nearer  than  it  really  is,  whence  it  appears  double,  be- 
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caufe  it  is  too  far  off  with  refped  to  the  conformation 
of  the  eye,  as  appears  from  the  feventh,  eleventh 
and  twelfth  experiments.  If  it  fhould  be  here  en¬ 
quired  why  the  mind  miftakes  the  diftance  of  the  ob¬ 
ject  feen  through  the  flits,  one  eye  being  fhut  ?  To 
this  I  anfwer,  that  by  running  over  all  the  means  the 
mind  can  poflibly  employ  for  judging  of  the  diftance 
of  objects*  which  means  we  fhall  have  occafion  to 
touch  upon  below,  it  will  appear  that  in  the  cafe  be¬ 
fore  us,  we  can  fcarce  form  any  judgment  with  refped 
to  diftance,  but  what  is  entirely  founded  upon  preju¬ 
dice  and  anticipation.  Having  thus  demonstrated  that 
our  eyes  change  their  conformation,  and  adapt  them- 
felves  to  the  different  diftances  of  objects,  it  remains, 
that  we  examine  wherein  this  change  conflfts,  and  by 
what  mechanifm  it  is  introduced,  about  which  authors 
are  divided  in  their  opinions :  The  chief  of  which  we 
fhall  now  confider,  and  fix  upon  what  we  think  moft 
probable,  leaving  every  one  at  liberty  to  differ  from 
us  as  he  fees  reafon.  Some  are  of  opinion,  that  the 
whole  globe  changes  its  figure  by  being  lengthened 
into  an  oblong  figure  when  objects  are  near,  and  by 
becoming  flat  when  they  are  removed  to  a  greater 
diftance.  This  accounts  for  the  diftind  appearance  of 
objects  at  different  diftances  •,  for  according  as  ob¬ 
jects  are  nearer  or  farther  from  our  eyes,  their  images 
will  be  painted  at  different  diftances  behind  the  cry- 
ftallirie  humour :  And  therefore  if  we  have  a  power 
of  rendering  the  eye  flat  or  oblong,  the  retina  will  be 
brought  to  the  precife  place  behind  the  cryftalline, 
where  the  perfed  image  of  the  objed  is  rmade.  Now 
this  change  in  the  figure  of.  the  eye  is  differently  ex¬ 
plained  by  authors  :  Some  maintain  (a)  that  it  is  ren¬ 
dered  oblong  by  the  joint  contraction  of  $ie  two  ob¬ 
lique  mufcles,  or  both  the  oblique  mufcles  fqueeze*  the 
middle  of  the  bulb  of  the  eye  to  render  it  oblong  when 
objects  are  too  near  us.  But  this  is  by  no  means  pro- 
bable  *,  for  that  the  eye  may  be  rendered  oblong  by  the 
contraction  of  thefe*  mufcles,  it  is  necefiary  to  fuppofe 

(a)  Kcil  anat.  chap.  4.  fe<t.  4.  '  i 
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that  they  prefs  its  {ides  inwards  towards  its  axis ;  but 
their  difpofition  is  not  proper  for  this  effedt.  But  there 
is  yet  another  argument  againft  the  eye’s  changing  its 
conformation,  when  thefe  mufcles  contradl  *  which  is, 
that  in  feveral  creatures,  their  difpofition  is  very  dif¬ 
ferent  from  what  it  is  in  man.  Thus  in  the  pike, 
they  are  both  fituated  in  the  under  fide  of  the  eye, 
where  they  decuflate  one  another  in  form  of  a  crofs, 
as  has  been  obferved  by  Aquapendens  and  Perrault : 
In  the  canis  carcharia,  and  fome  other  fifties  of  the 
dog-kind,  Stenofa)  obferved,  that  the  fuperior  obli- 
quus  had  no  trochlea,  but  that  its  origin  and  progrefs 
wa9  altogether  fimilar  to  the  inferior  obliquus ;  and 
Peierus(b)  tells  us,  that  the  grandis  obliquus  is  alfo  with* 
out  any  trochlea  both  in  geefe  and  hares  ;  whence  it 
is  improbable,  that  thefe  mufcles  ever  fqueeze  the  eye 
fb  as  to  render  it  oblong,  and  yet  they  have  a  power 
of  accommodating  their  eyes  to  the  different  diffances 
of  objedls.  Another  opinion  concerning  this  change 
of  our  eyes  is  that  the  four  ftraight  mufcles  adting  to¬ 
gether,  comprefs  the  fides  of  the  globe,  and  reduce 
it  to  an  oblong  figure,  when  objedts  are  near  5  and 
that  by  its  elafticity  it  recovers  its  former  figure, 
when  thefe  mufcles  ceafe  to  adt.  There  are  many  ob? 
jedlions  which  render  this  opinion  doubtful,  if  not  ab- 
furd.  For'  when  thefe  mufcles  adt  together  they 
muft  draw  the  eye  inwards,  and  prefs  its  bottom 
againft  the  fat,  which  touches  it  in  that  place  2  But 
adtion  and  re-adlion  being  equal,  it  follows,  that  the 
back  part  of  the  eye  mult  be  preffed  forwards  by  the 
fat,  with  as  much  force  as  the  mufcles  draw  the  eye 
inwards  $  and  confequently,  that  the  force  whereby 
thefe  mufcles  endeavour  to  lengthen  the  eye,  by 
fqueezing  its  fides,  muft  be  balanced  and  taken  off, 
by  the  prefture  of  the  fat  againft  the  back  part  of  the 
eye.  The  other  objeftions  againft  this  hypothefis  will 
be  taken  notice  of  below.  Others  again  would  per- 
fuade  us,  that  when  thefe  four  ftreight  mufcles  adt 

(a)  Canis  carchariae  difle&um  caput.  Diflefl.  pifc.  ex  canum 
«enere.  (b)  Obfervat,  anatom. 

'  together, 
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together,  they  render  the  eye  flat  by  pulling  it  in-, 
wards,  and  prefling  its  bottom  againft  the  fat,  and 
that  it  is  again  reduced  to  its  former  figure  either  by 
the  joint  contra&ion  of  the  two  oblique  mufcles,  or 
by  the  elafticity  of  its  parts :  But  neither  does  this 
opinion  appear  probable ;  for  when  thefe  mufcles  con¬ 
tra#,  they  not  only  endeavour,  by  prefling  the  eye 
againft  the  fat  in  the  bottom  of  the  orbit,  to  render  it 
flat,  but  likewife  fqueeze  the  fides  of  the  eye,  and 
therefore,  at  the  fame  time  endeavour  to  render  it  ob¬ 
long,  which  two  aCtions  being  equal  deftroy  each 
other.  From  what  has  been  faid,  it  feems  probable 
that  the  eye  can  neither  become  flat  nor  oblong  either 
by  the  aCtion  of  the  ftreight  or  oblique  mufcles :  And 
this  further  appears  from  the  following  reafons,  Firft, 
if  the  eye  accommodated  itfelf  to  the  diftance  of  ob¬ 
jects  by  any  change  in  its  figure  arifing  from  the  con¬ 
traction  of  its  mufcles,  this  change  would  be  different 
in  different  pofitions  of  the  eye,  and  only  regular  in 
one  fituation  of  it.  Secondly,  If  you  prefs  your  eye 
gently  with  your  finger,  all  objects  feen  with  that  eye 
appear  confufed,  whatever  diftance  they  are  placed  at. 
This  is  occafioned  by  the  difturbance  made  in  the  de¬ 
termined  fituation  of  the  fibres  of  the  retina  which  is 
neceflary  for  diftinCt  vifion :  And  therefore  it  is  not 
eafy  to  underftand  how  the  fame  difpofition  fhould  not 
be  equally  difordered  by  that  fuppofed  compreflion  of 
the  mufcles  which  is  neceflary  for  changing  the  figure 
of  the  eye.  A  third  argument  againft  this  change  of 
figure  in  the  eye,  is,  that  in  fome  creatures  the  fcle- 
rotica  is  fo  hard  as  not  to  allow  of  any  fuch  change : 
Birds  and  fifhes  have  it  bony  from  the  middle  of  the 
globe  to  its  fore  part,  where  it  joins  the  cornea,  as  has 
beenobferved  by  Aquapendens  and  others.  Mr.  Ranby 
obferves,  that  the  fclerotica  of  the  oftrich  conflfts  of 
fifteen  bony  fcales  joined  to  one  another  fo  as  to  make 
one  circular  bone  round  the  cornea  fa).  And  Mr. 
Warren  (b)  has  fince  found  that  the  oftrich  has  this 
ring  in  common  with  other  fowls  both  of  the  water 

(a)  Phil,  Tranf.  VH,  itf,  43?-  »br.  (b)  Ibid,  437. 
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and  land,  with  this  difference  only,  that  the  .ring  in 
water- fowls  confifts  of  fifteen,  and  in  land-fowls  but  of , 
fourteen  bones,  and  that  one  bone  lies  over  the  ends 
of  two  others,  then  three  or  four  over  one  another 
like  the  fcales  of  fifh  ;  but  he  thinks  Mr.  Ranby’s  fi-  ■ 
gure  does  not  exprefs  it  juftly,  which  Ranby.  himfelf 
in  another  paper  feems  to  acknowledge.  It  is  certain, 
that  in  all  fowls  as  well  as  fifties  a  great  part  of  the 
fclerotis  is  hard  and  inflexible :  And  particularly  in  the 
owl,  Perrault  fpeaks  as  if  it  was  wholly  bony,  yet 
Peierus  makes  it  a  little  fofter  towards  the  entry  of  .the 
optic  nerve.  But  what  makes  molt  for  our  purpofe, 
is,  that  in  fome  fifties  the  whole  of  the  fclerotica  is  of 
a  cartilaginous  or  bony  fubftance ;  thus  it  is  in  the 
whale,  in  which  alfo  its  thicknefs  is  more  than  an. 
inch  (a).  In  the  fea-fox,  this  tunicle,  though  thin, 
was  found  fo  hard  that  it  might  rather  pafs  for  a  bone 
than  a  cartilage  (b).  And  the  like  has  been  obferved / 
bv  Steno  in  the  canis  carcharia,  and  fome  other  fifties 
of  the  dog-kind  (c).  From  the fe  obfervations  it  is 
plain^  that  in  many  animals  it  is  impoflible  that  -  the 
eye  can  accommodate  itfelf  to  the  different  diftances  of 
objects,  by  varying  its  figure,  the  adtion  of  its  mufcles 
being  infufficient  to  overcome  the  refinance  of  its  car¬ 
tilaginous,  or  bony  and  almoft  inflexible  tunicles ;  and 
yet  they  change  the  conformation  of  their  eyes,  and 
adapt  them  to  the  diflance  of  objects,  which  therefore 
we  mull  expedl  to  find  fomewhere  elfe  than  in  any  of 
its  mufcles.  I  rnufl  own  indeed,  that  though  the 
change  made  in  the  eyes  of  birds  and  fifhes  cannot  pro¬ 
ceed  from  the  adtion  of  its  mufcles,  that  it  does  not 
follow  that  in  men  and  other  animals,  who  have  the 
tunicles  of  the  eye  flexible  and  yielding,  the  contrac¬ 
tion  ot  thefe  mufcles  may  not  produce  fome  variation 
in  the  figure  of  the  eye  ;  yet  if  we  confider  how  con- 
fonant  and  conformable  nature  is  to  herfelf  in  all  her 
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(a)  Ruyfch  Thefaur.  Anatom.  Maxim.  N.  LI.  (b)  Seethe 
memoirs  of  the  French  academiftsfor,the  natural  hiftory  of  animals, 
(c)  Can.  carchar.  diffedl.  caput.  Santorini  obfervat.  >  anatom, 
tap,  iv.  £ gtt.  2.  ■  ■  ,,  •  *•  •  , 
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adions,  we  can  hardly  doubt  but  the  fame  caufe  which 
in  fifties  and  birds  fits  their  eyes  to  the  vifion  of  ob- 
jeds  at  different  diftances,  produces  the  fame  change 
in  the  eyes  of  men;  efpecially  fince  there  is  nothing  to 
be  found  in  the  eyes  of  thefe  creatures  capable  of  pro- . 
ducing  that  change,  but  what  alfo  obtains  in  the  hu¬ 
man  eyes.  Some  have  feigned  certain  fibres  going 
from  the  choroid es  to  the  cryftalline  in  birds;  and 
others,  have  fuppofed  that  in  fifhes  there  is  likewife 
a  peculiar,  difpofition  for  adapting  their  eyes  to  the 
diftances;  of  objects.  But  with  refped  to  birds,  Perrault 
has  particularly obferved,  that  there  are  no  fuch  fibres  . 
different  from-  thofe.  whfeh  compofe  the  marfupium 
nigrum,r*jwhich  can  never  anfwer  that  end,  being  a-  . 
d_apted  to^n'other  purpofe,  to  be  hereafter  explained  5 
and  a$  for  fifhes,  that’  pretended  mechanifm  is  fo 
darkly  explained,  .and  only,  by  authors  of  little  cha- 
rader  and  reputation,  that  it  does  not  deferve  credit.  : 
But,  .  4.  The  following  obfervation  puts  this  matter , 
o.ut  qf  difpute.  A  man  having  a  catarad  in  both  eyes 
which  entirely  deprived  him  of  fight,  had  the  cata- 
rads  couched.  After  the  operation  he  could  not  dif-  , 
tindly  fee  objeds,  even  at  an  ordinary  diftance,  with"- 
out  the  , help  of  a  very  convex  lens  ;  which  is  obferved 
to  be  neceftary  to  all  thofe  who  have  had  a  catarad . 
couched  :  Neither  is  the  reafon  thereof  difficult,  for  . 
as  a  catarad  is  an  opacity  in  the  cryftalline,  and  as  the 
couching1  of  a  catarad  confifts  in  introducing  a  needle 
into  the  eye,  and.  turning  down  the  opaque  humour 
below  the  pupil,  it  is  evident  that  the  cryftalline  can¬ 
not  be  difplaced  and  turned  down  to  the  under  part 
of  the  eye,  but  the  vitreous  humour  muft  in  giving  way 
to  it,  be  pufhed  into  its  place  but  becaufe  its  den- 
fity-ls  lefs  thamfhat  of  the  cryftalline,  it  follows,  that 
the  rays  of  light  will  be  lefs  refraded,  and  therefore 
will  not  meet  at  a  point  in  the  retina,  but  at  feme 
diftance  behind  it ;  from  , whence  the  fight  muft  be 
confufed,  unlefs  a  glafs  of  a  due  degree  of  convexity, 
be  brought  to  affift,  which  by  refra<5j:ing  the  light, 
may  render  its  rays  more  converging,  and  thus  fup- 
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ply  the  refradion  which  is  wanting  in  the  eye, 
by  the  depreflion  of  the  cryftalline.  But  this  is 
not  all  that  happens  after  the  depreflion  of  the  ca¬ 
tarad,  for  it  was  obferved,  that  the  fame  lens  was 
not  equally  ufeful  for  feeing  all  objeds  diftindly, 
but  that  he  was  obliged  to  ufe  glaffes  of  different 
degrees  of  convexity,  ftill  the  more  convex  the 
nearer  the  objed.  To  make  this  experiment 
with  great  exadnefs,  and  to  provide  againft  all 
poflibility  of  miftake,  it  is  proper  to  cover  the  fide 
of  the  lens,  which  is  next  to  the  eye,  with  black 
paper,  in  the  middle  of  which  two  narrow  parallel 
flits  have  been  made,  whofe  diftance  from  one  ano¬ 
ther  exceeds  not  the  diameter  of  the  pupil.  By 
this  means,  if  the  eye  ftill  retains  its  faculty  of  chang¬ 
ing  its  conformation,  a  fmall  objed  at  fuch  a  diftance 
as  to  appear  fingle  through  the  flits,  when  the  other  eye 
is  {hut,  may  be  made  to  appear  double  by  opening  both 
eyes  and  direding  them  to  a  nearer  or  more  remote 
objed  ;  whence  if  no  fuch  double  appearance  can  be 
feen,  we  may  conclude  that  the  eye  has  loft  its  power 
of  accommodating  itfelf  to  the  diftance  of  objeds. 
Corol.  i  .  From  what  has  happened  in  couching  the 
catarad,  the  eye  lofes  the  faculty  of  adapting  itfelf  to 
the  various  diftances  of  objeds.  Cor.  2.  If  the  change 
in  the  eye  neceflary  for  feeing  objeds  at  different  dif¬ 
tances,  depends  upon  the  adion  of  its  mufcles,  then 
after  the  depreflion  of  a  catarad,  the  fame  lens  will 
anfwer  all  objeds,  however  diftant*,  but  fince  this  is 
not  fad  it  follows,  that  however  the  mufcles  of  the  eye 
may  be  fuppofed  to  change  a  little  its  figure,  yet  this 
change  is  not  fufficient  to  provide  for  the  diftind  vi- 
flon  of  objeds  at  all  diftances.  Cor.  3.  Seeing  that 
nothing  happens  in  the  eye  in  couching  the  catarad,  but 
the  depreflion  of  the  cryftalline,  it  follows  that  the 
change  made  in  our  eyes,  according  to  the  diftance  of 
objeds  muft  be  attributed  to  this  humour.  It  remains 
now  that  we  enquire  what  this  change  is,  arid  how  it 
is  produced.  Some  maintain  that  according  as  objeds 
are  at  different  diftances,  this  humour  becomes  more  or 
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lefs  convex  ;  which  indeed  accounts  for  diftindl  vifion 
at  all  diftances.  Others  are  of  opinion  that  the  cry¬ 
ftalline  never  changes  its  figure,  but  that  it  is  moved 
to  and  from  the  retina,  according  to  the  diftance  or 
proximity  of  the  objedt ;  and  this  alfo  equally  well 
accounts  for  the  diftindl  appearance  of  objedls  at  all 
diftances.  Thofe  who  embrace  the  firft  opinion  fay 
that  the  ligamentum  ciliare,  which  arifes  all  round 
from  the  infide  of  the  circle  of  the  choroides  where  it 
joins  the  uvea,  does  by  its  contradlion  draw  the  edge 
of  the  cryftalline,  to  which  it  is  attached  all  round,  to- 
wards  that  circle ;  and  by  that  means  make  it  broader 
and  flatter  than  before,  when  objedls  are  at  a  diftance 
from  the  eye ;  and  that  when  we  view  nearer  objedls, 
this  ligament  is  relaxed,  and  the  cryftalline  recovers 
its  convexity  by  the  elafticity  of  its  parts;  To  render 
this  more  probable",  they  contend  that  nature  has  made 
the  outer  part  of  this  humour  of  a  fubftance  eafily 
flexible  and  yielding,  that  it  may  with  greater  facility 
yield  to  the  contradlion  of  the  ligament.  But  the  fi¬ 
liation  of  the  ligamentum  ciliare  difqualifies  it  for  ren¬ 
dering  the  cry  ftalline  more  flat,  by  inqreafing  its  breadth  ; 
for  its  fibres  are  not  in  the  fame  plane  with  thdcryftal- 
line,  but  have  an  oblique  direction  as  in  fig.  9.  where 
C  is  the  cryftalline  humour,  a  C  a  its  tranfverfe  diame¬ 
ter,  aoy  a  0,  the  ligamentum  ciliare.  Nor  is  this  opi¬ 
nion  rendered  more  probable  from  the  different  fub- 
ftances  of  which  the  cryftalline  is  compofed  :  It  is  in¬ 
deed  true  that  though  |bi$,humour  is  all  very  folid,  in 
refpedl  of  the  other^Kj^l^of  the  eye  \  yet  it  is  not 
throughout  of  th^^rm^rfdpB|ence,  being  externally 
like  a  thick  geHyi  biit  towards  its  center  of  a  confi- 

Bfhat  of:  hard'|fuet :  This  external  foft 

Llline  is  reckqhed  to  be  about  the  third 
lk.  But  it  ;does  not  from  this  follow, 
:hus  foftened  the  external  part  of  this 
s  figure  may  be  more  readily  varied 
illy  at  all  diftances,  but  for  another 
ceflary  purpofe :  For  the  rays  of  light 
the  extremity  of  the  cryftalline,  by 
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reafon  of  their  greater  obliquity  muft  be  more  refrac¬ 
ted  than  thofe  which  fall  near  its  axis,  by  which  means 
they  will 'meet  at  different  diftances  behind  the  cryftal- 
}jne  humour,  thofe  towards  its  extremity  nearer,  and 
thofe  near  its  axis  at  a  greater  diftance  ;  fo  that  it  is  im- 
poffible  for  all  to  be  united :  exa&ly  upon  the  retina  ; 
to  prevent,  this  inconveniency,  towards  the  center  of 
the  crystalline  its  fubftance  is  more  denfe,  that  the 
rays  which  fall  on  the  cryftalline  near  its  axis,  may  in 
palling  this  nucleus  have  their  refradtion  increafed,  and 
by  that  means  may  be  made  to  meet  at  the  fame  point 
with  thofe  which  pafs  the  cryftalline  towards  its  edge. 
This  is  the  reafon  why  the  cryftalline  of  animals  is 
more  folid  in  its  center  than  externally,  and  why  in 
fifties  this  difference  is  fo  remarkable  *,  for  in  them  this 
humour  being  fpherical,  the  rays  which  fall  thereon 
at  fome  diftance  from  its  axis,  by  reafon  of  their  great 
obliquity,  would;  meet  at  a  greater  diftance  from  the 
point  of  union  of  the  other  rays  which  pafs  near  its 
center,  than  in  land-animals.  If  a  lens  covered  with 
opaque  papef,  in  which  there  are  two  holes,  one  at 
$he  axis  and  another  towards  its  edge,  be  placed  in  a 
hole  of  the  window-fhutter  of  a  dark  room,  fo  as  to 
refracft  a  beam  of  the  fun’s  light  upon  a  fheet  of  white 
paper  placed  at  the  focal  diftance,  the  beam  which 
paffes  the  hole  towards  the  edge  of  the  lens,  will  cut 
the.  axis  before  the  focus  of  the  glafs  and  fall  on  the 
oppofite  fide  of  the  paper.  The  ufe  therefore  of  the 
different  confiftency  of  the  cryftalline  humours  is,  to 
diminifh  the  ;  refraction  whereby  to  difpcfe  them  to 
meet  in  the  fame  point  with  thofe  which  pafs  through 
its  middle.  If  it  fhould  be  faid  that  the  cryftallihe 

J 

changes  its  conformation  by  the  adlion  of  mufcular 
fibres  which  enter  its  compohtion,  it  is  incumbent  on 
thofe  who  entertain  this  opinion  to  fhew  us  thefe  fibres : 
The  cryftalline  when  dried  manifeftly  appears  to  be 
made  up  of  many  thin  concentrical  fcales  lying,  one 
upon  another,  of  which  Leeuwenhoeck  reckons  there 
may  be  two  thoufand  in  one  cryftalline  from  the  outer- 
moft  to  the  centejr, .  and  every  one  of  thefe  fcales,  he 
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fays,  he  has  difcovered  to  be  made  up  of  one  Angle 
fibre  or  fine  thread  wound  this  way  and  that  So  as  to 
run  feveral  courfes  and  meet  in  as  many  centers,  and 
yet  not  to  interfere  or  crofs  one  another  in  any  one 
place.  In  oxen,  Sheep,  hogs,  dogs  and  cats,  the  thread 
Spreads  into  three  feveral  courfes,  and  makes  as  many 
centers  *,  in  whales  five  j  but  in  hares  and  rabbets  only 
two  *,  in  the  whole  furface  of  an  ox’s  cryftallfne,  he 
reckons  there  are  more  than  twelve  thoufand  fibres  : 
This  difpofition  is  ill  qualified  for  changing  the  figure 
of  the  crystalline.  But  fuppofing  it  were  well  quali¬ 
fied,  it  would  not  be  eafy  to  prove  thefe  fibres  to  be 
mufcular  and  capable  of  contradlion.  There  is  yet 
another  argument  againSl  this  hypothefis  of  the  cry¬ 
stalline’s  changing  its  figure,  by  means  of  mufcular 
fibres  which  enter  its  compofition.  It  has  no  vifible 
communication  with  any  part  of  the  body,  but  is  kept 
in  its  place  by  means  of  a  membranous  capfule,  with 
which  it  has  not  the  lead  connexion  :  Hence,  when 
this  capfule  is  opened,  the  crystalline  flips  out,  as  has 
been  obferved  by  Maitre-Jean  (a )  and  Dr.  Petit  (b). 
This  opinion  is  very  much  Strengthened  by  Steno  (c) 
one  of  the  moft  accurate  anatomists  in  his  time,  who 
difcovered  no  attachment  of  the  crystalline  to  its 
membrane  or  capfule,  in  the  numerous  obfervations 
which  he  had  the  opportunity  of  making. 

Morgagni  (d)  obfervesthat  there  is  water  in  the  cap¬ 
fule  of  the  crystalline,  not  only  in  men  but  in  feveral 
other  creatures,  and  yet  he  takes  no  notice  of  any  at¬ 
tachment.  But  of  all  the  authors  who  have  written  on 
this  Subject,  Dr.  Petit  feems  to  have  carried  his  ob¬ 
fervations  the  furthefl: ;  for  he  found  this  water  not 
only  in  the  human  eyes,  but  in  the  eyes  of  dogs,  cats, 
wolves,  hares,  rabbets,  Sheep,  lambs,  calves,  oxen, 
horfes,  turkies,  ducks,  &c.  but  could  never  difcover 
the  leaf:  attachment  (e).  Had  the  crystalline  any  con- 

(a)  Maladies  de  l’Oeil,  chap.  ix.  (b)  Mem.  de  l’Acad. 

Roy.  des  Scien.  Ann.  1730.  (c)  Can.  Carchar.  diff.  cap. 

(d)  Adverfar.vi.  p.  90.  (e)  See  lea  Mem.  de  l’Acad.  Roy. 

an.  1730. 
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tinuity  with  its  capfule,  it  is  probable  that  Ruyfch's 
fubtle  injedtions  would  have  reached  it  (a).  Seeing 
then  the  cryftalline  has  no  vifible  attachment  or  com¬ 
munication  with  any  part  of  the  body,  it  can  never 
receive  into  its  fibres  any  blood  or  fpirits,  and  confe- 
quently  it  cannot  be  adapted  to  the  diftance  of  ob¬ 
jects  by  the  eontradlion  of  thofe  fibres.  As  to  its  nou- 
rifhment,  it  may  draw  it  from  the  water  in  which  it 
fludluates,  as  Maitre-Jean  and  Petit  have  fuppofed  ; 
and  this  may  be  the  reafon,  that  when  this  water  is 
wanting,  as  fometimes  happens  in  morbid  cafes,  the 
cryftalline  becomes  dry  and  opaque,  as  Brifleau,  Mor¬ 
gagni  and  Petit  have  obferved.  The  laft  opinion 
concerning  the  change  made  in  our  eyes  is  what  we 
embrace,  and  confifts  in  the  motion  of  the  cryftalline, 
whereby  the  diftance  betwixt  it  and  the  retina  is  increaf- 
ed  or  diminifhed  according  to  the  different  diftances 
of  objedts ;  fo  that  at  whatever  diftance  objedts  are 
placed,  the  retina  is  always  at  a  due  focal  diftance  be¬ 
hind  the  cryftalline.  The  ligamentum  ciliare  when  it 
contradls,  not  only  draws  the  cryftalline  forward,  but 
alfo  compreffes  the  vitreous  humour  lying  behind  it, 
by  which  compreflion  it  muft  prefs  upon  the  cryftal¬ 
line,  and  pufh  it  forwards  further  from  the  retina  : 
For  underftanding  which,  let  C  (fig.  9.)  be  the  cryftal¬ 
line,  and  let  the  curve  lines  a  0,  a  0  reprefent  the  liga¬ 
mentum  ciliare,  it*is  eafy  to  fee  that  when  this  liga¬ 
ment  contradls,  it  muft  draw  the  cryftalline  forwards 
in  the  diredlion  of  the  right  lines  aod^aod^  by  which 
means  this  humour  will  be  brought  nearer  the  fore¬ 
part  of  the  eye  0  0  :  But  this  is  not  all ;  for  the  fibres 
compofing  this  ligament  or  mufcular  procefs,  run  not 
in  a  ftraight  line  from  their  origin  in  the  choroides, 
to  their  infertion  in  the  edge  of  the  cryftalline,  but  by 
their  inflexion  form  an  hollow,  behind  which  lies  the 
vitreous  humour  5  and  therefore,  when  they  contradl, 
they  muft  come  nearer  to  the  ftraight  lines  aoyaoy  by 
which  means  this  concavity  will  become  lefs,  and  the 

(a)  Ruyfch.  Thefaur.  2.  locul.  are.  4, 
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vitreous  humour  will  be  compreffed  ;  which  therefore 
muft,  by  prefling  on  the  back  of  the  cryftalline,  pufh 
it  forwards  further  from  the  retina  when  we  look  at 
near  objects,  its  axis  all  this  while  remaining  the  fame, 
Plempius  aferibes  the  difeovery  of  the  ufe  of  this  liga¬ 
ment  in  changing  the  conformation  of  our  eyes,  to 
Kepler.  But  in  explaining  this  matter,  not  only  Kep¬ 
ler,  but  Plempius  himfelf  have  fallen  into  a  miftake  ; 
for  they  fuppofe  that  by  the  contraction  of  this  pro- 
cefs,  the  fides  of  the  eye  are  drawn  inward  toward  the 
cryftalline,  by  which  means  the  eye  is  elongated,  and 
the  retina  pufhed  back  to  a  greater  diftance  behind 
the  cryftalline  when  objects  are  near,  which  is  repugnant 
to  the  fituation  of  this  procefs,  as  well  as  to  the  hard- 
nefs  and  inflexibility  of  the  fclerotis  of  feveral  ani¬ 
mals  ( a).  Mr.  de  la  Hire  denies  this  motion  of  the  cry¬ 
ftalline,  and  maintains  that  it  is  iihpoflible  the  cryftal¬ 
line  can  change  its  fituation,  becaufe  the  ciliary  liga¬ 
ment  is  not  mufcular,  and  confequently  has  no  power  of 
contraction.  But  he  grounds  his  opinion  on  the  fup- 
pofition  that  all  mufcles  are  red  ;  the  contrary  of  which 
appears  from  the  mufcular  fibres  of  the  inteftines :  It  is 
alfo  certain  that  the  pupil  contracts  and  dilates  itfelf, 
according  as  objects  are  more  or  lefs  luminous,  and  yet 
none  of  the  fibres  which  perform  that  action  are  in  the 
leaft  red  *,  whence  it  follows  that  the  fibres  of  the  liga- 
mentum  ciliare  are  not  to  be  deprived  of  a  power  of 
contraction  becaufe  of  a  colour  different  from  what  ge¬ 
nerally  obtains  in  other  mufcles  j  nor  are  we  to  be 
furprized  that  fo  many  accurate  anatomifts,  after  a 
careful  examination  of  this  procefs,  have  not  fcrupled 
to  afflrm  it  to  be  truly  mufcular.  I  fhall  now  make  a 
few  obvious  reflections  on  what  has  been  faid,  by  way 
of  corollaries :  And  firft,  feeing  that  the  natural  ftate 
of  the  ligamentum  ciliare,  like  that  of  all  other  mufcles, 
is  a  ftate  of  relaxation,  the  cryftalline  muft  then  be  as 
near  to  the  retina  as  poflible ;  whence  it  follows  that 
the  eye  is  naturally  difpofed  to  fee  diftinctly  only  diftant 

(a)  See  Plemp.  Ophthalmogr.  lib.  iii.  cap.  9. 
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objedts,  and  that  that  difpofition  whereby  it  \s  fitted 
for  the  vifion  of  near  objects,  arifing  from  the 'con¬ 
traction  of  this  ligament,  is  a  ftate  of  violence,  intro¬ 
duced  at  the  command  of  our  will :  For  confirmation 
of  which  we  might  appeal  to  every  one’s  experience, 
who,  we  doubt  not,  will  acknowledge,  that  when 
they  are  fitting  carelefsly,  without  attending  to  any 
objedt,  nothing  at  an  ordinary  diftance  appears  diftindt, 
till  a  certain  effort  be  exerted,  which  will  be  remark¬ 
ably  greater  in  proportion  as  the  vifible  object  is  nearer  5 
and  this  alfo  agrees  perfectly  well  with  that  necefiary 
connexion  and  dependance  which  habit  and  cuftom 
has  eftablifhed  betwixt  the  cryftalline  and  certain 
correfponding  motions  in  the  axes  of  vifion,  which 
makes  it  impoffible  for  us  to  diredt  our  eyes  to  any 
objedt  without  giving  them  the  difpofition  necefiary 
for  feeing  diftindtly  at  that  diftance  ;  for  as  our  eyes 
are  naturally  adapted  for  feeing  diftindtly  only  diftant 
objects  ;  and  as  the  difpofition  for  near  objedts  is  a 
ftate  of  violence  which  requires  an  effort  greater  or 
fmaller,  as  the  objedt  is  nearer  or  further  off,  fo  the 
axis  of  our  eyes  are  naturally  parallel,  which  is  the  di¬ 
rection  proper  for  diftant  objedts  ;  and  when  they  are 
diredted  to  a  near  objedt,  an  effort  muft  be  exerted, 
which  alfo  muft  be  greater  or  fmaller,  in  proportion  as 
the  objedt  is  nearer  or  further  off,  which  harmony  and 
agreement  of  motions  is  a  great  confirmation  of  this 
dodtrine.  Secondly,  hence  our  eyes  are  foon  fatigued 
in  looking  to  near  objedts,  which  feldom  happens  when 
the  objedt  is  at  any  confiderable  diftance  *,  for  when  the 
objedt  is  near,  an  effort  muft  be  exerted,  both  by  the 
mufcies  of  our  eyes  for  giving  them  the  necefiary  di¬ 
rection,  and  by  the  ligamentum  ciliare  for  giving  them 
the  necefiary  conformation  j  which  effort  being  always 
greater  in  proportion  as  the  object  is  nearer,  muft  be 
painful  and  laborious  when  the  objedt  is  very  nigh  ;  but 
when  the  objedt  is  at  any  confiderable  diftance,  fo  great 
an  effort  is  not  required,  efpecially  by  the  ligamentum 
ciliare.  Thirdly,  from  this  alfo  it  is  eafy  to  under- 
ftand,  whence  it  comes  to  pafs,  that  after  the  eye  has 
f  3  .  been 
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been  very  attentive,  in  confidering  an  objedl  at  a  de¬ 
termined  diftance,  it  cannot  prefently  fee  another  ob¬ 
ject  diftindtly,  at  a  greater  or  lefs  diftance,  though 
both  objedts  feem  to  touch  one  another,  being  nearly 
in  the  fame  line  i  For  fince  the  Conformation  of  the 
eye  muft  be  fitted  to  the  diftance,  fome  time  will  be 
required  for  finding  out  by  repeated  trials  the  precife 
difpofition  neceflary  for  feeing  the  object  at  that  dif¬ 
tance.  Fourthly,  this  motion  of  the  cryftaliine  being 
intirely  voluntary  and  fubjedl  to  our  mind,  which  wills 
its  motion,  that  objedls  may  not  appear  confufed,  it 
follows  that  when  by  anv  other  means  this  confufion 
is  taken  off,  the  mind  will  not  then  change  the  con¬ 
formation  of  our  eyes,  unlefs  there  be  fomething  elfe 
which  can  influence  it  to  fuch  an  adtion  ;  and  this  is 
the  reafon  why  the  eye  is  not  adapted  to  the  diftance 
of  objedts,  viewed  though  a  fmall  hole  made  in  a 
card  *,  and  why,  when  viewed  through  feveral  fmall 
holes,  they  appear  multiplied  according  to  the  number 
of  holes.  Fifthly,  though  this  motion  of  the  cryftal¬ 
iine  is  fubjedted  to  our  mind,  which,  when  the  objedl 
appears  confufed,  changes  its  fituation,  till  it  finds  out 
the  place  it  ought  to  poflefs,  and  though  this  con¬ 
fufion  in  our  fight  is  the  only  thing  which  fhould  in¬ 
fluence  our  mind  to  fuch  an  adtion  ;  yet  by  an  habitual  or 
cuftomary  connexion  which  has  grown  up  between  the 
motions  of  the  cryftaliine  and  correfponding  motions  of 
the  axes  of  vifion,  thefe  motions  come  at  laft  always  to 
accompany  one  another,  and  that  fo  neceffarily  as  to 
make  it  impoflible  for  us  to  feparate  them  by  any  adt 
of  volition.  Whence  it  is  eafy  to  fee  how  our  eye  may 
be  made  to  change  its  conformation  when  an  object  is 
viewed  through  a  fmall  hole  in  a  card,  though  by 
reafon  of  the  fmallnefs  of  the  hole,  the  objedl  appears 
always  diftindt,  even  when  the  eye  is  not  adapted  to 
its  diftance  *,  for  feeing  the  motion  of  the  cryftaliine  is 
by  cuftom  and  habit,  made  to  follow  a  correfponding 
motion  in  the  axes  of  our  eyes,  it  follows,  that  by 
changing  the  diredfcion  of  our  eyes,  the  eye  muft  alfo 
at  the  fame  time  accommodate  itfelf  to  the  diftance 
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at  which  the  optic  axes  meet.  It  is  for  this  reafon, 
that  when  a  (mail  body  appears  Angle,  when  viewed 
through  two  (mail  holes,  whole  distance  does  not  ex¬ 
ceed  the  diameter  of  the  pupil,  it  may  be  made  to  ap¬ 
pear  double  and  if  its  diftance  is  fuch  as  makes  it 
appear  double,  the  distances  betwixt  the  appearances 
may  be  increafed  or  diminifhed,  and  all  this  only  by 
changing  the  direction  of  our  eyes.  Sixthly,  this  mo¬ 
tion  of  the  cryftalline,  by  which  our  eyes  are  adapted 
to  the  diftance  of  objeds,  has  its  limits  *,  whence  it  is 
that  none  of  us  can  fee  diftindly  with  the  naked  eye, 
but  within  certain  limits,  which  are  at  different  dis¬ 
tances,  according  to  the  differences  of  peoples  eyes  ; 
and  often  in  the  fame  man  both  eyes  have  not  the 
fame  limits,  which  is  often  times  of  the  fame  ufe  as  if 

the  limits  of  both  eves  were  more  diftant  from  one 

* 

another  •,  for  one  may  fee  an  objed  diftindly  enough 
with  only  one  eye  •,  but  if  the  neareft  limit  of  one  eye 
is  further  off  than  the  furtheft  of  the  other,  then  near 
objeds  and  diftant  objeds  may  be  feen  diftindly,  but 
the  intermediate  ones  muft  appear  confufed.  Se¬ 
venthly,  the  iigamentum  ciliare  being  the  only  in- 
ftrument  by  which  our  eyes  can  be  fitted  for  feeing 
diftindly  at  different  diftances,  it  follows  that  what- 
foever  affeds  the  (Economy  and  ad  ion  of  this  liga¬ 
ment,  muft  alfo  affed  our  fight.  Thus  frrft  when  it 
has  become  paralytic  no  near  objed  will  appear  di- 
ftind  (a).  Secondly,  if  this  ligament  fhould  be  con- 
vulfed,  no  diftant  objed  will  appear  diftind.  We 
have  a  cafe  to  this  purpofe  by  Timaeus  (b).  The 
author  indeed  refolves  this  cafe  into  a  thicknefs  and 
muddinefs  of  the  humours  of  the  eye  ;  but  to  me  it 
Teems  more  reafonable  it  fhould  have  been  refolved 
into  a  contradion  or  fpafmof  the  ciliary  procefs,  and  if 
by  means  of  a  concave  glafs  of  a  due  degree  of  conca¬ 
vity,  diftant  objeds  could  have  been  diftindly  feen 
(of  which  the  author  has  taken  no  notice)  this  would 

(a)  See  Forefl.  Obfervat.  lib,  ii.  obfervat.  36.  (b)  Timaei 

Cal.  jlnedicinaJ.  lib.  i.  Caf.  25. 
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have  ferved  as  a  proof  of  our  conjedure  ;  for  on  Ti- 
masus’s  fuppofition,  as  alfo  on  the  fuppofition  that 
this  fymptom  proceeded  from  a  certain  degree  of  in- 
fenfibility  in  the  retina,  or  immediate  organ  of  fight, 
fuch  a  glafs  would  have  rendered  the  fight  yet 
more  dark  and  confufed  than  before.  From  this 
we  may  poflibly  fee  why  in  hyfteric  and  nervous 
cafes,  a  certain  dimnefs  of  fight  is  fo  frequently  com* 
plained  of.  For  though  this  fymptom  may  arife 
from  a  numbr.efs  or  certain  degree  of  paralyfis,  and 
infenfibility  in  the  optic  nerve,  yet  as  certain  it  is, 
that  it  may  alfo  proceed  from  a  fpafm  in  this  muf- 
cular  procefs;  and  feeing  both  are  equally  pofiible, 
I  fee  no  reafon  for  admitting  the  one  and  rejed 
ing  the  other,  without  a  very  exad  and  impartial  exa¬ 
mination  of  all  the  phaenomena  which  in  fuch  cafes  are 
commonly  overlooked.  Hippocrates  has  obferved 
this  dimnefs  of  fight  to  be  the  attendant  as  well  as 
the  harbinger  of  fpafms  and  con vul five  motions  ; 
whence  it  feems  reafonable  to  fuppofe  that  in  many 
fuch  cafes  it  fhould  alfo  itfelf  be  occafioned  by  a  i'pafm 
in  this  procefs,  whereby  the  eye  is  difqualified  for  fee- 
ing  diftindly  at  an  ordinary  diftance.  In  the  cafe  of 
poifons,  the  matter  feems  fomewhat  plainer  ;  for  as 
Nicander,  Diofcorides  and  others  have  long  ago  ob¬ 
ferved  that  this  dimnefs  of  fight,  together  with  fpafms 
and  convulfions  are  the  confequences  of  hemlock  taken 
internally  ;  fo  it  feems  evident  from  iEgineta  (a), 
that  this  does  not  proceed  from  any  degree  of  infenfi¬ 
bility  in  the  organ  of  virion.  Thirdly,  if  this  mufcular 
procefs  fhould  be  paralytic  in  one  fide  and  found  in  the 
other,  the  cryftalline  muft  get  an  oblique  fituation 
.  when  we  look  at  near  objeds,  whence  they  will  not 
appear  diftind,  unlefs  the  eye  be  turned  afide  from 
the  ohjed.  And  fourthly,  if  this  fame  procefs  is  con- 
vuifed  on  the  one  fide,  while  the  other  fide  is  health¬ 
ful,  the  other  fide  will  alfo  get  an  oblique  fituation, 
but  not  unlefs  we  view  diftant  objeds,  in  which  cafe 
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(a)  Lib.  5.  cap.  41. 
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alfo  it  will  be  necefiary  to  turn  our  eye  away  from  the 
object  it  would  view,  that  its  picture  may  fall  on  the 
retina  towards  the  axis  of  the  eye.  But,  fifthly,  if  in 
the  one  fide  it  fhould  be  convulfed,  while  it  is  paraly¬ 
tic  in  the  oppofite  fide,  the  crystalline  will  always  have 
an  oblique  pofition  at  whatever  difiance  the  objed  is 
placed  :  And  therefore  a  firabifmus  arifing  from  this 
caufe  mufi  be  uninterrupted  ;  whereas  in  the  two  for¬ 
mer  cafes  it  only  takes  place  in  certain  circumftances. 
But  for  the  better  understanding  what  has  been  faid  on 
this  and  the  two  preceding  heads,  it  may  be  proper 
to  review  what  I  have  already  faid  of  the  firabifmus  ; 
from  which  it  will  alfo  appear  that  in  all  thefe  obli¬ 
quities  of  the  cryftalline,  the  objed  will  not  be  feen  in 
its  proper  place,  from  which  it  mufi  appear  double. 
Sixthly,  when  this  ligament  has  become  rigid  and  ftifF, 
the  cryftalline  will  have  but  very  little  motion,  whence 
the  limits  of  diftind  vifion  will  be  very  narrow  :  Thus 
it  is  with  all  thofe  who  are  much  employed  in  any 
fubtile  work,  fuch  as  Engravers,  Jewellers,  Watch¬ 
makers,  &c.  who  are  apt  to  become  fhort-fighted  from 
their  conftant  application  to  fmall  objeds,  which  can¬ 
not  be  diftindly  feen  but  at  a  very  fmall  diftance,  and 
therefore  they  are  obliged,  by  the  contradion  of  this 
ligament,  to  bring  the  cryftalline  as  near  to  the  retina 
as  pofiible  •,  but  all  mufcles  which  continue  long  in  the 
fame  ftate,  become  rigid  and  lofe  much  of  their  adi- 
vity  ;  and  therefore  this  ligament  by  its  conftant  con¬ 
tradion,  muft  at  laft  fhrink  and  have  its  fibres  fhort- 
ned,  which  will  keep  the  cryftalline  fixed  in  that  fitua- 
tion,  by  which  the  eye  is  difqualified  for  feeing  diftant 
objeds  diftindly.  This  has  been  obferved  by  Ramaz- 
zini  (a),  who  therefore  judicioufly  advifes  all  fuch  from 
time  to  time  to  intermit  their  work,  and  recreate  their 
eyes  with  a  diverfity  of  objeds,  left  they  fhould  lofe 
their  mobility  and  become  fhort-fighted.  The  reverfe 
of  this  difeafe  happens  to  fuch  as  are  feldom  employed 
in  obferving  near  objeds,  but  who  from  their  infancy 


(a)  De  morbis  artificum  cap.  26. 


have 


and  OBSERVATIONS.  421 

have  accuftomed  themfelves  to  look  much  to  diftant 
objects,  fuch  as  hunters,  hawkers,  failors,  &c.  In  tnofe 
this  ligament  is  much  relaxed,  by  which  they  can  fee 
at  a  great  didance ;  but  by  reafon  they  are  To  little 
accuftomed  to  obferve  near  objects,  it  lofes  much  of 
its  faculty  of  contraction  whence  they  cannot  accom¬ 
modate  their  eyes  to  near  objeCts.  The  eighth  and 
laft  reflexion  I  (hall  make  on  this  fubjeCt  fhall  refpeCl 
the  caufe  of  this  change  of  conformation  in  our  eyes, 
which  is  either  efficient  or  final.  As  to  the  efficient 
caufe,  it  has  been  already  demonftrated  that  this  lies 
in  the  ligamentum  ciliare  •,  which  being  mufcular  does 
by  its  contraction  change  the  fituation  of  the  cryftal- 
Jine,  according  as  the  objeCt  is  nearer  or  further  off  : 
But  left  it  ftiould  be  imagined  that  our  mind  does  not 
prefide  over  this  motion  of  the  cryftalline,  by  reafon 
we  are  fo  very  little  confcious  of  its  influences ;  it  muft 
be  obferved  that  there  are  many  other  motions  which 
are  no  doubt  voluntary  and  depending  on  our  mind, 
of  which  we  are  as  little  confcious.  No  body  denies, 
but  the  mind  prefides  over  the  mufcles  which  tune 
the  ear  •,  and  yet  we  are  not  confcious  of  their  aCting; 
the  motions  of  the  eye-lids  are  alfo  all  voluntary, 
though  we  are  often  infenfible  of  them,  and  even  in 
many  cafes  cannot  by  an  aCt  of  volition  hinder  them 
to  move  in  a  particular  manner  :  Thus  when  the  eyes 
are  turned  up  or  down,  the  eye  lids  aWays  follow 
their  motion,  and  keep  at  the  fame  diftance  from  the 
pupil  *,  and  if  a  body  be  haftily  moved  towards  our 
eyes,  they  will  fhut  without  our  being  confcious  there¬ 
of  ;  neither  is  it  in  our  power  to  do  otherwife  becaufe 
we  have  accuftomed  ourfelves  to  do  fo  on  the  like  oc- 
cafions  •,  for  fuch  is  the  power  of  cuftom  and  habit, 
that  many  aCtions  which  are  no  doubt  voluntary,  are 
in  certain  circumftances  rendered  fo  neceffary,  as  to 
appear  altogether  mechanical  and  independent  on  our 
wills.  I  (hall  proceed  to  the  final  caufes  of  this  change 
of  conformation  of  our  eyes.  It  has  already  been 
fhewn  in  general  that  had  the  eyes  continued  inva¬ 
riably  the  fame,  there  could  have  been  no  diftinCt  vi- 
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lion,  but  at  one  determined  durance,  either  great, 
middle,  or  fmall,  according  to  the  particular  difpo- 
lition  of  people’s  eyes :  But  that  the  feveral  phseno- 
Tnena  arifing  from  this  defedt  of  our  eyes,  and  the  be¬ 
nefits  we  receive  from  the  change  of  their  conforma¬ 
tion  may  be  better  understood,  I  fhall  briefly  explain 
the  phenomena  which  attend  Short  and  long  fight,  to 
which  the  cafe  before  us  is  altogether  fimilar,  except 
that  in  the  myopia  and  vifusfenilis  there  is  always  fome 
latitude  of  fight  ;  whereas  if  the  crystalline  changed 
not  its  fituation,  diftindt  vifion  would  be  confined  to 
one  determined  diftance.  By  myopes,  or  people  who 
are  Short- lighted,  1  understand  Such  as  have  the  cor¬ 
nea  and  ciyftalline,  or  either  of  them  too  convex,  or 
have  the  diftance  between  the  retina  and  crystalline 
too  great.  From  this  difpofition  of  the  eye,  it  is  plain 
that,  Firft,  the  diStindt  pidture  of  objedts  at  an  ordi¬ 
nary  distance  will  fall  before  the  retina  •,  and  there¬ 
fore  the  pidture  mutt  be  confufed  on  the  retina  itfelf. 
Whence,  Secondly,  in  order  to  fee  diltindtly,  they 
are  obliged  to  bring  the  objedl  very  nigh  to  their 
eyes  ;  by  which  means  the  rays  which  are  now  more 
diverging,  are  made  to  converge  and  meet  at  the  re¬ 
tina.  Thirdly,  the  Short-Sighted  never  look  atten¬ 
tively  to  thofe  who  Speak  to  them,  for  by  this  defect 
in  their  fight,  they  cannot  exadtly  obferve  the  motion 
of  the  eyes  of  thofe  who  Speak,  which  contributes 
greatly  to  explain  their  thoughts.  Fourthly,  Short- 
Sighted  perfons  need  lets  light  for  feeing  clearly  than 
others  :  for  when  the  objedt  is  near  more  light  enters 
the  pupil,  and  adls  more  powerfully  upon  the  retina 
than  when  it  is  at  a  greater  diftance.  But  befides  this 
in  the  myopia  the  pupil  is  very  large,  on  which  ac¬ 
count  more  light  will  enter  the  eye.  That  the  pupil 
is  large  in  myopical  eyes,  is  a  common  obfervation  * 
nor  will  the  reafon  thereof  be  difficult  to  any  one  who 
Shall  confider  that,  The  natural  ftate  of  the  pupil 
is  a  ftate  of  dilatation,  as  is  manifeft  from  its  being 
very  large  in  faintings,  and  upon  firft  waking,  as  alfa 
after  death,.  That  the  caule  of  the 
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pupil  lies  in  the  mind.  That  when  the  fight  is  per¬ 
fect,  and  more  efpecially  when  weak,  as  in  old  men, 
all  objeCts  very  near  the  eyes  appear  confided  •,  on 
which  account,  as  well  as  on  account  of  the  light 
which  enters  the  eye,  the  pupil  will  be  contracted  : 
Whereas  in  fhort-fighted  people  near  objeds  appear 
diftinCt,  and  therefore  the  pupil  only  contracts  by  rea- 
fon  of  the  too  great  quantity  of  light  which  enters  the 
eye,  which  alfo  they  can  eailly  avoid  by  retiring  into 
a  darker  place  :  And  this  is  one  reafon  why  the  pupil, 
which  in  children  is  very  large,  always  continues  fo  in 
thofe  wrho  are  fhort-fighted,  and  who  are  not  obliged 
to  contract  it  for  feeing  more  diftinCijy,  But  in  the 
perfeCt  fight,  and  efpecially  in  the  vifus  fenilis,  the 
pupil  mu  ft  become  fmaller  by  degrees  *,  for  by  its  fre¬ 
quent  contraction  for  feeing  near  objeCts  more  diftinclly, 
the  orbicular  fibres  fhrink  and  become  ftiorter  *,  by 
which  means  the  pupil  becomes  narrower.  Fifthly, 
Myopes  have  their  fight  mended  by  concave  glaiTes ; 
for  the  refraCtion  which  is  here  too  ftrong,  will  be  di- 
minifhed  by  the  interpofition  of  fuch  a  glafs :  But  as 
fuch  glaffes  reprefent  objects  under  a  lefs  angle,  they 
muft  appear  lefs  than  to  the  naked  eye.  Sixthly,  Their 
fight  will  be  mended  by  looking  through  a  fmall  hole; 
for  the  luminous  pencils  which  have  for  their  apex  a 
point  in  the  objeCt,  and  for  their  bails  the  hole,  will 
by  reafon  of  their  acutenefs  take  up  fo  fmall  a  fpace  on 
the  retina,  as  to  occafion  but  little  confufion  in  the 
picture.  Hence  fhort-fighted  people  to  fee  diftant 
objeCts  diftinCtly,  fliut  their  eye-lids,  fo  as  to  leave 
open  only  a  very  fmall  flit,  by  which  the  confufion  in 
the  picture  is  in  fome  meafure  corrected.  Seventhly, 
Short-lighted  perions  commonly  become  lefs  fo  as  they 
advance  in  years,  becaufe  the  humours  of  the  eye 
daily  wafte  and  decay,  the  cornea  (brinks  and  becomes 
lefs  convex,  and  the  cryftalline  hatter,  by  which  means 
the  rays  of  light  are  lefs  refraCted.  Hence,  young 
children  never  take  notice  of  any  thing  but  what  is 
dole  upon  their  eyes ;  for  in  them  the  cornea  is  too 
convex  and  prominent.  This  fkilfull  painters  are  well 
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acquainted  with,  who  when  they  paint  young  children 
in  profile  give  the  cornea  an  uncommon  convexity. 
Eighthly,  Small  lucid  bodies,  when  at  a  confiderable 
diftance,  appear  great,  round  and  frequently  full  of 
fpots.  For  underftanding  this,  let  H  (fig.  io.)  be  the 
eye,  and  let  the  candle  a  be  the  object,  at  the  diftance 
of  fixty  feet,  and  which  by  reafon  of  its  diftance  may 
be  conceived  as  a  point.  The  rays  of  light  A  B,  A  C, 
&c.  will,  after  refradion  in  this  myopical  eye,  con¬ 
verge  and  meet  in  a  point  before  the  retina  as  at  0,and 
after  that  they  will  diverge  and  form  on  the  retina 
the  large  image  d e,  which  will  have  the  fame  figure 
with  the  pupil,  and  confequently  will  be  round.  From 
the  extreme  points  of  this  image  d  and  e  draw  through 
the  center  of  the  eye  L,  the  right  lines  iLD,  <?LE. 
Thefe  lines  will  be  perpendicular  to  the  retina  at  the 
points  d and  e ,  and  confequently  the  objed  a  will,  by 
means  of  its  luxuriant  picture  on  the  retina  dey  be  feen 
under  the  angle  D  L  E.  If  therefore  about  the  cen¬ 
ter  A,  with  the  radius  AD,  the  circle  AD  E  be  de¬ 
ferred,  the  fmall  objed  A  will  be  feen  uniformly  ex¬ 
tended  over  all  that  circle.  Hence  ift,  when  the  fmall 
object  A  is  at  a  great  diftance,  the  appearance  will  be 
great.  At  fixty  feet  diftance  a  candle  commonly  ap¬ 
pears  a  luminous  circle  of  about  a  foot  diameter,  but 
this  will  be  greater  or  fmaller,  according  to  the  de¬ 
gree  of  fhortnefs  of  fight  and  magnitude  of  the  pupil. 
Secondly,  the  nearer  the  objed  is,  the  appearance  will  be 
the  lefs.  Thirdly,  when  two  or  more  candles  of  unequal 
magnitude  are  feen  at  a  great  diftance,  they  appearequal, 
and  if  they  are  not  far  from  one  another,  their  circu¬ 
lar  appearances  cut  each  other.  Fourthly,  if  the  hand 
be  gently  brought  before  the  eye,  before  any  one  of 
thefe  circular  appearances  are  hid,  fome  part  of  each 
circle  will  difappear,  and  the  part  made  to  difappear 
will  lie  on  the  fame  fide  with  the  interpcfed  hand; 
whereas  in  the  vifus  fenilis  it  lies  on  the  oppofite  fide,  as 
will  be  feen  below.  Fifthly,  the  fame  caufe  which 
makes  a  candle  at  a  diftance  appear  larger  than  it  is  to 
a  myops,  makes  the  ftars  appear  larger  than  they 
ought  to  ;  for  the  eye  with  refped  to  them  is  pur- 
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blind.  When  the  fixed  ftars  are  viewed  through  a 
fmall  hole  made  in  a  card,  they  feem  much  lefs  than 
when  Teen  with  the  naked  eye  *,  for  the  luxuriancy  of 
the  image  being  in  fome  meafure  corredted  by  the 
fmallnefs  of  the  hole  in  the  card,  the  ftars  themfelves 
rrnift  necefiarily  appear  fmalier  :  And  this  alfo  is  one 
reafon  why  the  telefcope,  which  increafes  the  magni¬ 
tude  of  all  other  objedts,  diminifhes  that  of  the  ftars  j 
for  this  optical  inftrument  does  not  here  magnify  fo  much 
by  increafing  the  angle  under  which  they  are  feen,  as 
it  diminifties  by  uniting  the  rays  at  the  retina,  and  by 
that  means  corredting  the  luxuriancy  of  the  pidture : 
Nor  is  it  any  folid  objedtion  to  this,  that  the  fun  and 
moon,  with  refpedt  to  the  diftance  of  both  which  no 
doubt  the  eye  is  alfo  myopical,  appear  larger,  when  feen 
with  a  telefcope  than  with  the  naked  eye  ;  for  it  muft  be 
obferved,  that  at  a  given  diftance  the  luxuriancy  in 
the  image,  proceeding  from  the  rays  not  being  accu¬ 
rately  united  at  the  retina,  is  always  the  fame,  and  is  not 
augmented  according  to  the  magnitude  of  the  objedt ; 
and  therefore  in  large  bodies,  fuch  as  the  fun  and  moon, 
it  bears  but  a  very  fmall  proportion  to  the  true  magni¬ 
tude  of  the  image,  and  confequently,  when  this  luxuri¬ 
ancy  is  cut  off  by  the  telefcope,  it  makes  no  fenfible  de¬ 
traction  fr'om  the  magnitude  which  arifes  from  the  aug¬ 
mentation  of  the  vifual  angle.  And  of  the  fame  kind 
with  this  appearance  of  the  ftars,  is  alfo  the  appearance 
of  a  diftant  candle,  which  in  the  night-time  feems  larger 
than  it  ought  to  moft  eyes;  becaufe  the  eye,  with  re¬ 
fpedt  to  its  diftance,  is  fomewhat  purblind,  and  the 
pupil  being  then  much  dilated,  muft  greatly  increafe 
the  luxuriancy  of  the  pidture :  But  if  this  fame  candle 
be  viewed  in  day-light,  or  even  if  it  be  viewed  by 
night  from  a  well  lighted  room,  or  if  a  flafh  of  light¬ 
ning  Ihould  happen  at  the  time  it  is  viewed,  it  will 
not  appear  much  bigger  than  it  ought,  by  reafon  of 
the  contradtion  of  the  pupil  which  corredls  the  luxu¬ 
riancy  of  its  pidture  on  the  retina.  As  for  what  con¬ 
cerns  the  fpots  which  are  fo  frequently  obferved  by 
myopical  eyes ;  thefe  may  proceed  from  fome  little 
cxtravafations,  varicous  fwellings,  or  other  defedts  in 
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the  retina,  which  by  intercepting  the  rays  will  occafion 
a  defect  in  the  picture,  and  by  confequence  a  fimilar 
and  correfponding  defed  or  fpot  in  the  objed.  Thefe 
fpots  commonly  vanifh,  or  at  leafl:  become  lefs  fenfi- 
ble,  when  the  objed  is  brought  nearer  the  eye,  and 
within  the  limits  of  diftind  vifion  ;  for  the  rays  which 
are  now  exadly  united  upon  the  retina,  by  being 
more  crowded  have  their  force  augmented  ;  by  which 
means  a  fenfible  impreflion  is  made  upon  the  retina 
through  thefe  extravafations.  Hence  thefe  fpots  are 
moft  fenfible  to  thofe  who  have  a  fmall  pupil,  and 
efpecially  to  thofe  who  are  fhort  or  long  fighted. 
Hence  alfo  in  a  prefbytical  eye  the  fpots  which  were 
formerly  very  fenfible,  become  faint,  when  the  ob- 
jed  is  viewed  through  a  convex  glafs  •,  for  by  means 
of  this  glafs  more  rays  enter  the  eye,  which  being 
united  exadly  at  its  bottom,  muft  ftrike  the  retina 
ifrongly  enough  to  make  a  fenfible  imprefilon  through 
thefe  extravafations,  which  will  render  the  fpots  cb- 
fcure.  And  what  has  been  faid  v/ith  refped  to  thefe 
fpots  when  occafioned  by  extravafations  or  other  de- 
feds  in  the  retina  which  intercept  the  rays,  will  alfo 
hold  when  they  are  occafioned  by  a  callofity  or  any 
degree  of  paralyfis  or  infenfbility  in  fome  parts  of  the 
retina,  by  which  the  impulfc  received  from  the  rays 
is  made  lefs  fenfible.  But  befides  thefe  defeds  in  the 
retina,  there  is  yet  another  caufe  which  may  give  oc- 
cafion  to  thofe  fpots,  both  in  the  myopia  and  vifus  fe- 
-nilis,  and  that  is  certain  fmall  opaque  marks  in  the 
cornea  itfeif,  or  any  where  within  the  eye,  which  by 
intercepting  fome  of  the  rays,  muff  occafion  a  defed 
in  the  pidure,  from  which  defedt  a  kind  of  dark  fpot 
will  be  feen  in  the  objed.  Thus  in  the  eye  of  a 
myops  (fig.  io.)  if  there  is  any  opacity  in  the  cornea 
or  within  the  eye  which  intercepts  the  rays  B  b  c  C  c 
d  and  V  L  a ,  there  will  be.  a  defed  in  the  pidure  at 
and  from  which  alfo  the  external  appearance 
will  be  deficient  at  the  correfponding  points  E  D  and 
A,  where  by  confequence  dark  fpots  will  be  feen  ;  for 
it  is  here  to  be  obferved,  that  there  is  not  one  point 
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m  the  pi&ure  which  is  formed  by  a  plurality  of  ray 
which  convene  at  that  point,  but  every  ray  goes  to  a. 
different  point  of  the  pi&ure,  both  in  myopical  and 
prefbytical  eyes  *,  and  therefore  when  any  of  the  rays 
are  intercepted,  that  part  of  the  picture  to  which  fiich 
rays  belong  will  not  be  illuminated,  which  muff  occa- 
fion  a  correfponding  defeht  in  the  appearance  of  the 
objedt,  but  in  the  perfedt  fight  where  the  rays  which 
come  from  the  feveral  points  of  the  cbjedl  are  fo  re¬ 
fracted  as  to  meet  again  at  fo  many  correfponding 
points  in  the  retina,  every  point  of  the  picture  is 
formed  by  a  cone  of  rays,  whole  bafts  is  the  pupil ; 
and  therefore,  though  fume  of  thofe  rays  be  inter¬ 
cepted,  yet  no  part  of  the  picture  will  be  darkened, 
and  confequently  no  defeCt  will  be  feen  in  the  object 
from  any  fuch  opacity  in  the  cornea  or  humours  of 
the  eye,  unlels  this  opacity  be  in  the  back  part  of  the 
^vitreous  humour,  where  the  pencil  is  narrow,  and  in¬ 
tercepts  the  whole  pencil.  This  may  be  proved  in  the 
camera  obfcura,  by  (licking  home  fmall  patches  on  the 
glafs,  which  will  not  be  perceived  if  the  paper  is  placed 
at  the  due  focal  difiance,  but  if  the.diftance  be  greater 
or  fmailer  the  (pots  will  appear.  And  it  is  only  from 
this  principle,  that  any  fatisfaCtory  account  can  be  gi¬ 
ven  how  it  comes  to  pafs,  that  when  an  opaque  body 
lets  than  the  pupil,  is  held  dole  to  the  eye,  before 
which  feveral  candles  are  placed  at  a  great  diftance,  if 
the  eye  attend  to  it,  this  objeCt  will  be  feen  multiplied 
according  to  the  number  of  candles,  and  will  appear 
like  a  dark  fpot  in  each  of  them.  This  phenomenon 
admits  of  a  mod  eafy  folution,  for  when  the  eye  en¬ 
deavours  to  fee  the  fmall  objeCt,  it  becomes  myopical 
with  refpeCt  to  the  candles ;  and  therefore  on  each  of 
their  pictures  on  the  retina,  the  dark  (hade  of  the  in- 
terpofed  ..body  will  be  call ;  from  which  a  correfpond¬ 
ing  dark  fpot  muil  be  feen  in  each  of  the  candles  ; 
But  when  the  eye  does  not  attend  to  this  fmall  body, 
but  is  well  difpofed  for  feeing  the  candles  diftinCtly  ; 
this  body  will  not  .be  multiplied,  nor  will  any  fpot  be 
feen  in  any  of  the  candles,  becaufe  every  point  of 
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their  pidtures  is  now  compofed  of  a  cone  of  rays, 
which  after  refradlion  are  made  to  convene  at  that 
point  ;  and  therefore,  though  fome  of  the  rays  be¬ 
longing  to  each  pencil  are  intercepted,  yet  every  point 
of  the  pidture  will  be  fufficiently  and  equally  illumi¬ 
nated  by  the  rays  which  are  not  intercepted  ;  and  con- 
fequently  no  defedt  will  be  feen  in  the  candles,  and 
the  opaque  body  will  feem  diaphanous.  Ninthly, 
Myopes  read  and  write  very  fmall  charadters  by  reafon 
that  the  vifual  angle  is  enlarged  by  the  proximity  of 
the  objedt :  Whence  alfo  great  charadters  fatigue  their 
eyes,  becaufe  of  the  motion  required  to  run  over  a 
word.  Tenthly,  In  reading  they  hold  the  book  to¬ 
wards  the  fide  of  their  head,  that  it  may  not  be  dark¬ 
ened  by  its  fhade.  Eleventhly,  No  objedt  being  di- 
ffindtly  feen  but  what  is  very  nigh,  in  order  to  fee  it 
with  both  eyes  their  axes  muff  be  very  converging  *, 
which  fituation  of  their  eyes  being  painful  and  labo¬ 
rious,  becaufe  of  the  effort  which  muft  be  exerted  by 
the  mufcles,  they  are  oftentimes  obliged  to  turn  away 
one  of  their  eyes,  whence  proceeds  a  double  vifion, 
which  frequently  obliges  them  to  fhut  one  of  their 
eyes.  Twelfthly,  Another  phenomenon  happens  to 
all  kinds  of  light :  An  objedt  is  feen  which  is  not  looked 
at,  and  not  feen  when  the  eyes  are  turned  towards  it. 
Let  A I  K  ( fig.  1 1 .)  be  the  eye,  B  L  a  black  body  placed 
rear  it,  O  die  objedt,  fc  the  pupil  turned  towards  M. 
The  rays  from  O,  in  palling  by  BL,  will  fall  on  the 
cornea  at  A,  and  be  refradted  fo  as  to  pafs  through  f  c 
to  the  retina  •,  by  which  means  O  will  be  feen,  though 
the  eye  is  not  diredted  to  it.  But  if,  without  moving  the 
head,  the  eye  be  turned  towards  O,  the  rays  from  O, 
which  pafs  B,  can  never,  from  the  obliquity  of  their  in¬ 
cidence,  enter  the  pupil  E  D.  Hence  the  objedt  O  will 
not  be  feen,  when  the  eye  is  diredted  to  it. 

Prefbytae,  or  weak-lighted  people,  are  fuch  as  have 
the  cornea  or  cryftalline  too  fiat,  in  proportion  to  the 
diftance  betwixt  the  cryftalline  and  retina.  From 
which  fault  in  the  conformation  of  our  eyes  it  follows, 
that,  firfc  the  rays  of  light  which  come  from  the  feT 
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veral  points  of  an  objeCt  at  an  ordinary  diftance,  for 
want  of  fufficient  refraction  will  not  meet  at  the  retina 
but  beyond  it :  And  therefore  the  picture  on  the  re¬ 
tina  will  be  imperfeCt  and  indiftinCt,  more  or  lefs,  ac¬ 
cording  as  the  objeCt  is  nearer  or  further  off.  Whence, 
fecondly  in  order  to  read,  they  mult  remove  the  book 
to  the  diftance  of  two  or  three  feet  ;  whereas,  in  their 
youth  they  ufed  to  read  at  one  foot  diftance.  But, 
thirdly,  as  the  picture  on  the  retina  and  the  vifual  an¬ 
gle  under  which  the  objeCt  is  feen  are  then  leftened, 
and  that  in  proportion  as  the  diftance  of  the  objeCt  is 
increafed*,  it  is  evident  that  fmall  obj  Cts  will  not  be 
feen  well  even  when  their  diftance  is  fuch  as  is  necef- 
fary  for  making  their  picture  on  the  retina  diftinCt. 
Whence  it  is  that  fometimes  they  cannot  read  at  all, 
efpecially  if  the  characters  are  fmall,  without  the  af- 
fiftance  of  fpeCtacles  ;  which  are  ltill  the  more  necef- 
fary,  becaufe  that  when  the  objeCt  is  at  a  diftance,  lefs 
light  enters  the  eye,  and  confequently  the  picture  and 
impreftion  on  the  retina  will  be  fainter.  But  for  a 
fuller  explication  of  this  point,  and  to  fhew  how  fmall 
objects  may  beco  me  in vifible  to  the  naked  eye,  even 
when  their  picture  is  diftinCt  upon  the  retina,  it  muft 
be  obferved  that  there  is  a  minimum  vifible,  and  that 
all  objeCts,  however  fmall,  if  at  all  feen,  are  feen  of 
that  bignefs.  For  the  retina  being  compofed  of  fmall 
fibres,  not  unlike  a  piece. of  plufh,  with  the  ends  of 
the  fibres  turned  towards  the  cryftalline,  all  the  other 
ends  of  them  being  terminated  in  the  brain,  there 
can  be  no  more  diftinCt  fenfations  than  there  are  dif¬ 
tinCt  threads  to  convey  the  impreftion  on  them,  and 
the  eye  will  be  incapable  of  diftinguifhing  the  parts  of 
any  picture  which  is  no  more  than  one  of  thofe  fibres 
compofing  the  retina;  fo  that  if  any  object  be  fo  far 
removed  from  the  eye,  as  to  make  the  picture  of  it 
on  the  retina  lefs  than  one  ftngle  fibre,  that  objeCt  be¬ 
comes  invifible,  if  it  be  but  of  a  dull  radiation  becaufe 
of  the  weaknefs  of  the  impreftion  made  on  the  fibre ; 
but  if  it  be  of  a  very  powerful  and  bright  radiation, 
the  whole  filament  is  moved,  by  having  one  part  of 
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it  powerfully  adted  on,  and  therefore  this  fenfation  is* 
the  fame  as  if  the  objedt  were  much  bigger,  and  took 
up  or  covered  the  whole  end  of  the  filament :  And  this 
to  me  feems  to  be  the  reafpn  why  the  ftars  appear  all 
of  the  famebignefs,  and  why  even  to  the  naked  eye  they 
appear  many  thoufand  times  bigger  than  really  they 
are,  and  even  as  big  as  through  a  long  telefcope, 
which  would  not  be  if  our  fight  was  fufhciently  fine 
and  nice.  But  there  is  yet  another  reafon  why  an  ob¬ 
ject  is  not  feen  when  its  picture  is  lefs  than  one  fingle 
fibre ;  and  that  is,  that  this  fame  fibre  not  only  re¬ 
ceives  an  impreffion  from  this  objedt,  but  alfo  an  im- 
preftion  from  the  extreme  parts  of  the  contiguous  ob¬ 
jects*  which,  if  of  a  bright  radiation,  muft  prevail  over 
the  other  impreffion,  and  render  the  objedt  itfelf  invi- 
fible  :  Thus  if  one  of  the  fibres  compofing  the  retina 
be  fuppofed  as  big  as  ao  (fig,  12.)  the  fmall  objedt  IE 
will  on  the  retina  make  a  picture  betwixt  i  and  e,  and 
the  contiguous  objedls  O  1  and  A  E  will  on  the  fame 
fibre  a  0  form  a  picture  at  oi  and  ac ,  which  being  white 
will  adt  more  powerfully  on  the  fibre  ao  than  does  the 
picture  of  the  fmall  black  objedt  I  E,  and  confe- 
quently  this  fame  objedt  I  E  muff  become  invifible, 
and  the  more  bright  and  luminous  bodies  O  I  and 
A  E  muft  appear  extended  over  all  the  fpace  O  I E  A. 
Dr.  Hook  found  the  minimum  vifibile  in  mo  ft  eyes 
to  be  comprehended  within  an  angle  of  one  minute 
(aj.  Hence  whatever  is  feen,  is  feen  of  that  bignefs, 
or  within  that  angle  :  Thus  every  ftar  which  the  eye 
difcovers,  appears  to  be  of  the  bignefs  of  a  minute  at 
leaft  and  io  it  is  conceived  really  to  be  ;  though  when 
we  come  to  examine  its  diameter  by  a  telefcope,  we 
find  it  but  fome  few  feconds,  or  fixtieth  parts  of  fuch 
an  angle  :  And  this  alfo  is  the  reafon  why,  if  there  be 
two,  three,  or  a  hundred  fmall  ftars  fo  near  together 
as  they  are  all  comprifed  within  the  angle  of  one  mi¬ 
nute,  the  eye  has  a  fenfation  of  them  all  as  if  they 
♦were  one  ftar,  and  diftinguifhes  them  not  from  one 
another,  becaufe  all  their  pidtures  falling  upon  the 
(a)  See  his  poftluunous  works  p.  12  and  c”. 
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fame  nervous  fibre  make  but  one  imprefiion  on  the 
fenforium  ;  which  being  ftrong  and  powerful,  prevails 
over  and  deftroys  the  faint  imprefiion  made  by  the 
pidure  of  the  interval  which  is  betwixt  them.  This 
experiment  of  Hook's  affords  us  a  pretty  certain  proof 
of  the  magnitude  of  our  nervous  fevers :  For  if  a  o 
(fig.  12.)  be  the  end  of  one  fingle  fibre,  the  fmall  ob¬ 
jed  A  E,  which  is  here  fuppofed  to  be  bright  and 
luminous,  will  by  means  of  its  pidure  on  the  retina 
i  e ,  move  the  whole  fibre,  and  the  appearance  of  the 
objed  will  be  the  fame  as  if  its  pidure  was  extended 
over  the  whole  end  of  the  fibre  a  o  ;  and  therefore, 
if  from  the  extreme  points  of  the  fibre  a  and  o ,  the 
right  lines  ax  A,  ox  O  are  drawn  through  the  center 
of  the  eye  #,  thefe  lines  will  be  perpendicular  to  the 
retina,  at  the  points  a  and  0,  and  consequently  the 
fmall  objed  I  E  will  be  feen  under  the  angle  O  x  A, 
which  angle  being  given,  the  angle  0  x  a  which  is 
equal  to  it  (both  being  angles  at  the  vertex  x)  will  alfo  be 
known,  from  which  the  diameter  of  the  nervous  fibre 
ao  may  eafily  be  found.  Thus  if  the  angle  O  x  A  be 
one  minute,  as  Dr.  Hook  found  it  in  moil  eyes* 
though  there  were  fome  who  could  fee  to  the  third  of 
a  minute,  the  angle  ox  a  will  alfo  be  one  minute, 
which  is  the  fixtieth  part  of  a  degree,  or  the  21,600 
part  of  a  circle  :  Whence  if  the  eye  be  fuppofed  to  be 
one  inch  diameter,  the  diameter  of  the  nervous  fibre 
a  0  will  be  the  2 1,600  part  of  three  inches,  or  the  600 
part  of  a  line,  and  the  3,600  part  of  an  ordinary  hair: 
And  if  it  be  fuppofed  that  one  can  fee  upder  an  angle 
no  bigger  than  the  third  part  of  a  minute,  as  Hook 
found  that  fome  could  do,  then  the  bignefs  of  the' 
nervous  fibres  compofing  the  retina  will  not  exceed  the 
32,400  part  of  an  ordinary  hair.  But  this  is  not  all  % 
for  if  birds  can  fee  diftant  objeds  as  well  as  man,  it  is 
necefiary  that  the  fibres  which  com  pole  their  optic 
nerves  and  retina  be  much  more  fine ;  for  fince  their 
eyes  are  fmailer  than  ours,  the  image  of  objeds  on  the 
retina  will  alfo  he  fmailer :  Whence  it  is  manifefi:  that 
a  fimilar  conformation  of  the  humours. is  not  alone  fuf- 
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ficient  to  make  an  equal  perfedtion  in  the  fight :  Por 
inftance,  an  eye  of  two  lines  diameter  ('than  which 
there  are  many  fmaller)  which  has  the  humours  of  a 
fimilar  figure  to  thofe  of  a  human  eye,  whole  diameter 
is  an  inch  can  never  fee  objedts  at  a  great  diftance  as 
diftindtly  as  we  do,  unlefs  the  retina  be  thirty- fix  times 
finer  and  more  fenfible  than  it  is  in  our  eyes,  for  the 
pidture  of  the  objedt  will  be  thirty-fix  times  fmaller  in 
their  eye  than  in  ours,  the  furfaces  of  the  globes  of 
their  eyes  being  to  one  another  as  one  to  36.  And 
therefore  if  the  fibres  of  our  retina  exceed  not  the 

32.400  part  of  a  hair,  theirs  will  be  no  bigger  than  the 

1.166.400  part  of  a  hair,  which  is  a  prodigioufly  fur- 
prifing  and  almoft  incredible  fmallnefs  ;  and  yet  it  is 
as  certain  as  any  propofition  in  Euclid  that  they  can  be 
no  bigger,  if  we  allow  them  to  fee  objedts  at  a  diftance 
as  diftindtly  as  men  do.  But  I  muft  go  forward. 
Fourthly,  They  who  are  long- lighted  require  more 
light  than  others  for  enabling  them  to  read,  for  being 
obliged  to  remove  the  book  to  a  confiderable  diftance, 
lefs  light  will  enter  the  eye,  and  the  impreftion  made 
thereby  on  the  retina  will  be  too  faint,  unlefs  the  ob¬ 
jedt  be  ftrongly  illuminated.  Fifthly,  The  prefbytical 
eye  receives  greater  benefit  from  the  ufe  of  a  convex 
lens,  than  the  eye  of  a  myops  from  one  that  is  con¬ 
cave  ;  for  the  property  of  the  firft  glaffes  being  to  col¬ 
lect  the  rays,  more  of  them  will  be  made  to  enter  the 
pupil ;  and  as  in  fuch  eyes  the  refradlion  is  too  weak, 
the  rays  which  flow  from  a  point  at  an  ordinary  di¬ 
ftance,  and  which  for  want  of  fufficient  refradtion  do 
not  concur  at  the  retina,  will  by  means  of  this  glafs 
be  made  to  meet  at  the  retina,  whence  the  long- 
lighted  receive  a  double  advantage  from  convex  glaffes ; 
for  by  them  the  pidture  is  not  only  diftindt  upon  the 
retina,  but  is  alfo  as  ftrong  and  lively  as  if  the  pupil 
had  been  much  larger.  Sixthly,  The  long-fighted  fee 
more  diftindtly  through  a  fmall  hole,  for  the  fame 
reafon  that  myopes  do  *,  but  as  part  of  the  light  is  thus 
intercepted,  the  long-fighted  will  not  reap  fo  much 
advantage  from  it  as  the  fhort-fighted.  Seventhly, 
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the  long-fighted  commonly  become  more  fo  as  they 
advance  in  years  ;  for  the  cornea  and  cryftalline  be¬ 
come  flatter  continually  becaufe  of  the  daily  wafte  and 
decay  which  happens  in  the  humours  of  the  eye  ; 
whence  at  laft  they  cannot  fee  at  all  without  the  aflift- 
ancesof  fpeCtacles  which  fupply  the  refraction  wanting, 
by  rendering  the  rays  converging,  which  can  never 
be  done  by  the  pofition  of  the  objeCt  alone  from  which 
they  proceed :  For  if  it  is  near,  they  enter  the  eye  di¬ 
verging*,  and  if  it  is  far  off,  they  enter  nearly  parallel ; 
but  though  the  prefbytical  eye  commonly  becomes 
more  fo  by  degrees,  yet  fome  have  at  laft  recovered 
their  fight  again.  There  are  many  caufes  which  may 
produce  this  effeCl  *,  but  it  is  probable  that  it  chiefly 
arifes  from  a  decay  of  the  fat  in  the  bottom  of  the  or¬ 
bit,  whence  the  eye  for  want  of  the  ufual  refinance  at 
its  fund,  is,'  by  the  preffure  of  the  mufcles  and  fat  to¬ 
wards  the  fides  of  the  eye,  reduced  to  an  oblong  fi¬ 
gure,  by  which  the  retina  is  removed  to  a  due  focal 
diftance  from  the  cryftalline.  From  this  it  is  eafy  to 
fee,  how  from  a  contrary  caufe  the  fight,  which  was 
perfect  till  the  20th  or  25th  year  of  their  age,  does  in 
fome  for  a  certain  time  after  that  become  more  myo- 
pical  by  degrees :  for  if  at  this  time  the  mufcles  of 
the  eye  become  bigger,  or  if  the  fat  fhould  be  col¬ 
lected  in  greater  plenty  towards  the  fide  of  the  eye, 
the  eye  will,  by  reafon  of  the  preffure  on  its  fides, 
be  reduced  to  an  oblong  figure,  and  the  retina  will  be 
pufhed  back  to  too  great  a  diftance  from  the  cryftal¬ 
line,  which  obliges  them  to  bring  the  objeCt  they  would 
fee  diftinCtly  nearer  to  their  eyes  than  they  ufed  to  do. 
Eighthly,  in  the  prefbytical  fight,  the  eye  fuffers  more 
by  great  light  than  when  the  fight  is  either  perfect  or 
myopical  with  the  fame  opening  of  the  pupil  *,  for  the 
luminous  bodies  which  furround  us,  and  which  are 
not  very  near  us,  fends  rays  into  the  eye,  which  in  the 
perfeCl  fight  are  united  upon  the  retina,  and  make  but 
a  fmall  bafe  in  the  prefbytical  eye*,  whence  the  impref- 
fion  will  be  ftrong  and  lively  in  both  thefe  eyes,  and 
muft  therein  caufe  fome  uneafinefs,  which  does  not 
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happen  in  the  myopical  fight,  becaufe  thefe  rays  make 
a  large  bafe  on  the  retina  ;  for  all  things  being  equal, 
the  myopical  eye  always  fees  objects  more  confufedly 
than  the  prefbytical  eye,  and  this  confufion  is  caufed 
by  the  fpace  which  the  rays  that  come  from  each 
point  of  the  objedl,  occupy  on  the  fund  of  the  eye. 
And  this  is  another  reafon  why  the  pupil  which  in 
children  is  very  large,  continues  more  fo  in  thofe  who 
are  fhort- lighted,  than  in  either  the  perfedt  or  weak 
lighted.  Ninthly,  to  a  prefbytical  eye,  fmall  lucid  ob¬ 
jects  appear  big  and  round  ;  and  if  the  rays  on  either 
fide  of  the  pupil  be  intercepted  by  any  opaque  body, 
the  oppofite  fide  of  the  appearance  will  be  hid,  and 
the  opaque  body  itfelf  will  appear  as  if  it  were  on  the 
contrary  fide  to  that  where  it  really  is.  For  explaining 
this  phenomenon  (fig.  13.J  where  the  candle  A  is  the 
fmall  luminous  objedb,  BC  dc  the  eye,  and  a  the  point 
of  concourfe,  where  the  rays  A  B,  A  C,  &c.  which 
come  from  the  point  A,  are  united  behind  the  retina ; 
thefe  rays  being  cut  by  the  retina  before  their  re-union, 
will  therefore  form  the  large  image  e  d ,  which  by  rea¬ 
fon  of  the  round  figure  of  the  pupil,  will  alfo  be  round, 
whence  the  candle  itfelf  will  likewife  appear  round, 
and  of  a  bignefs  anfwerable  to  the  bignefs  of  its  luxu¬ 
riant  image  •,  for  by  means  of  the  imprefiion  at  ey  it 
will  be  feen  at  E  in  the  right  line  aE,  which  being 
drawn  through  the  center  of  the  eye  x,  is  perpendi¬ 
cular  to  the  retina  at  the  point  ey  and  by  means  of  the 
impreflion  at  d9  it  will  be  feen  at  D  in  the  right  line 
JxD;  which  being  drawn  through  the  center  of  the 
eye  x  is  alfo  perpendicular  to  the  retina  at  the  point  d ; 
and  by  means  of  the  other  impreffions  made  by  the 
other  rays  forming  the  circular  picture  edy  it  will  be 
feen  in  the  other  points  of  the  circle  A  E  D  defcribed 
about  the  center  A  with  the  radius  A  D,  and  confe- 
quently  will  appear  big  and  round  ;  and  if  by  the  in¬ 
terpolation  of  the  opaque  body  F,  the  ray  A  C  be  in¬ 
tercepted,  there  will  be  a  defedl:  in  the  pidture  at  dy 
and  confequently  a  limilar  defedd  in  the  appearance  at 
Dj  and  therefore  if  this  fame  body  F  be  flowly 
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moved  from  C  to  /,  this  defeat  in  the  pidure  will  gra¬ 
dually  extend  itfelffrom  d  to  0,  by  which  a  fimilar  de- 
fed  in  the  appearance  will  extend  itfelf  from  D  to  A  j 
infomuch  that  when  the  extremity  of  the  opaque  bo¬ 
dy  F  has  by  moving  from  C  to  /,  come  to/,  the  half 
of  the  picture  at  d  0 ,  and  the  correfponding  half  of 
the  appearance  D  A  will  vanifti,  and  the  candle  have 
a  femicircular  appearance  atAE.  Whence  F  muft 
appear  on  the  contrary  fide  to  that  where  it  really  is. 
Tenthly,  the  laft  phenomenon  I  fhall  take  notice  of 
is  the  little  fpots  or  marks  which  long-fighted  people 
are  apt  to  fee  before  their  eyes.  I  have  already  en¬ 
quired  into  the  caufe  of  thefe  fpots,  and  have  fhewn 
that  when  the  eye  fees  diftindly  no  fpots  will  appear, 
unlefs  there  be  fome  defed  in  the  retina  itfelf;  but  in 
the  fhort  and  long  fight,  certain  dark  fpots  will  alfo 
be  feen,  when  there  are  any  final  1  opaque  marks  on 
the  cornea  or  any  where  within  the  eye,  which  inter¬ 
cept  fome  of  the  rays  in  their  paflage  to  the  retina  ; 
which  does  not  commonly  happen  when  the  eye  fees 
diftindly,  becaufe  then  the  rays  which  come  from  a 
point  in  the  objed  are  exactly  united  in  a  point  in  the 
retina ;  and  therefore  though  fome  of  them  be  inter¬ 
cepted,  yet  that  point  will  be  feen  by  means  of  thofe 
which  pafs ;  yet  if  any  fuch  opaque  fpot  be  in  the 
back-part  of  the  vitreous  humour  where  the  pencil  is 
narrow,  and  intercept  the  whole  pencil,  the  corre¬ 
fponding  point  of  the  objed  will  be  darkened.  Thefe 
fpots  are  not  all  of  the  fame  kind,  there  are  fome 
which  change  not  their  place  with  refped  to  the  axis 
of  vifion  ;  and  thefe  proceed  from  fome  defed  either 
in  the  retina  or  cornea,  or  in  the  vitreous  and  cryftal- 
line  humours.  Others  are  in  conftant  motion,  and 
change  their  place  continually,  and  thefe  muft  arife 
from  fome  corpufcles  floating  in  the  aqueous  humour  ; 
but  whether  they  are  fixed  or  moving,  they  muft  al¬ 
ways  appear  like  dark  marks  in  the  objed.  And  this 
leads  me  to  explain  another  kind  -  of  fpots,  which  are 
common  in  the  prefbytical  fight,  and  which  are  not 
dark  or  fhady,  like  thofe  which  have  been  already  ac¬ 
counted  for,  but  more  bright  and  luminous  than  the 
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objed  itfelf  before  which  they  appear.  Thefe  fpots 
appear  beft  in  looking  to  bright  objects  at  a  conside¬ 
rable  diftance,  and  are  always  of  the  fame  colour  with 
the  object.  In  the  middle  their  colour  is  clear  and 
ftrong,  furrounded  by  a  dark  and  ftiady  border.  They 
are  commonly  accompanied  with  certain  irregular  veins, 
which  proceed  from  each  fpot,  and  which,  as  well  as 
the  fpots  themfelves,  change  their  order  and  difpofi- 
tion.  Thefe  veins  are  alfo  of  the  fame  colour  with 
the  objed,  and  being  bright  and  luminous  in  the  mid¬ 
dle,  are  likewife  terminated  by  a  dark  and  obfcure 
edge,  as  may  be  feen  at  fig.  14.  Thefe  fpots  change 
their  pofition  with  refped  to  the  axis  of  vifion,  ac¬ 
cording  as  the  eye  is  differently  moved,  being 
fometimes  in  the  axis  of  vifion  itfelf,  and  at  other 
times  to  the  right  or  left  of  this  fame  axis;  but 
when  the  eye  is  kept  fixt  in  the  fame  diredion, 
they  commonly  defcend  gradually.  As  for  what  con¬ 
cerns  the  caufe  of  thefe  fpots  and  veins,  it  feems  evi¬ 
dent,  that  firft,  they  muft  proceed  from  fome  corpuf- 
cles  within  .the  eye,  which  are  at  liberty  to  change 
their  place,  and  which  therefore  muft  be  fuppofed  to 
float  in  the  aqueous  humour.  Secondly,  feeing  thefe 
fpots  always  defcend  when  the  eye  is  kept  fixed,  the 
corpufcles  from  which  they  arife  muft  afcend,  and 
confequently  are  lighter  than  the  aqueous  humour  in 
which  they  fwim.  Thirdly,  thefe  fpots  being  more 
bright  and  luminous  than  the  objed,  they  cannot  be 
occafioned  by  any  opaque  corpufcles,  which  by  inter¬ 
cepting  the  rays  caft  a  fhade  upon  the  retina.  For 
from  fuch  corpufcles  the  fpots  would  appear  like  de- 
feds  or  dark  marks  on  the  objed,  as  has  been  ftiewn 
above.  What  therefore  bids  faireft  for  producing 
thefe  fpots  and  veins  is  final  1,  oily,  diaphanous  parti¬ 
cles  and  filaments  which  fwim  in  the  aqueous  humour 
before  the  cryftalline,  for  fuch,  by  their  lightnefs,  will 
afcend,  when  left  to  themfelves,  and  by  their  greater 
refradive  power,  produce  thefe  luminous  fpots  termi¬ 
nated  by  dark  bodies.  That  oily  and  fulphureous 
fubftances,  though  lefs  denfe  than  water,  have  a 
.ftrqnper  jr^fradiye  power*  evident  from  the  obferva- 
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tions  of  Sir  Ifaac  Newton.  From  which  it  follows, 
that  the  rays  of  light,  which  pafs  through  thefe  oily 
particles,  will  meet  fooner  behind  the  cryftalline,  than 
the  other  rays :  Whence  in  the  prefbytical  eye,  the 
rays  of  light  which  come  from  the  feveral  points  of 
the  objed,  will  not  converge  to  fo  many  other  points 
in  the  retina,  but  behind  it,  by  which  the  pidure  on 
the  retina,  will  be  rendered  more  dark  and  obfcure ; 
but  the  rays  which  pafs  through  thefe  oily  grains,  by 
having  their  refradion  increafed,  will  meet  nearly  at 
the  retina,  where  they  will  form  fmall  luminous  fpots 
and  veins,  furrounded  with  dark  borders ;  juft  as  a 
convex  glafs  when  expofed  to  the  fun,  forms  its  lu¬ 
minous  focus  in  the  middle  of  a  very  ftrong  lhade. 
For  as  light  is  not  generated  whenever  we  fee  it  in¬ 
creafed,  it  is  by  robbing  fome  other  part  of  its  light, 
or  by  bringing  the  light  which  fhould  have  been  dif- 
fufed  over  fome  other  part  to  the  more  enlightened 
place.  When  therefore  the  rays  of  light  which  pafs 
through  thefe  oily  particles  are  fo  refraded  as  to  con¬ 
vene  at  the  retina,  and  paint  thereon  fmall  luminous 
fpots  and  veins,  thefe  fpots  and  veins  will  be  termi¬ 
nated  by  a  dark  and  a  fhady  edge,  becaufe  the  light 
which  ftiould  have  illuminated  the  edge  is  now  made 
to  fall  on  the.  luminous  pidure :  And  thus  in  the  pref¬ 
bytical  eye,  fmall  luminous  fpots  and  veins,  encom- 
paffed  with  dark  and  ftiady  borders,  may  be  painted 
on  the  retina,  and  how  from  fuch  pidures,  fimilar 
and  like  fpots  and  veins  will  be  feen  moving  before 
the  objed. 

From  what  has  been  faid  concerning  the  phaeno- 
mena  peculiar  to  the  fhort  and  long-fight,  may  be  de¬ 
duced  the  many  advantages  that  accrue  to  us  from  the 
motion  of  the  cryftalline  humour  ;  for  by  this  motion 
our  eyes  are  fitted  for  feeing  diftindly  at  different  di^ 
ftances  :  Had  we  been  denied  the  power  of  changing 
its  fituation,  there  could  have  been  no  diftind  vifion, 
but  at  one  determined  diftance  of  our  eyes  •,  and  with 
refped  to  all  objeds  at  a  greater  or  lefier  diftance,  the 
fight  would  have  been  myopical  or  prefbytical,  and 
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confequently  liable  to  all  the  fymptoms,  defedls,  and 
inconveniences  above  explained. 

Secondly,  beftdes  the  advantage-  we  receive  from 
the  mobility  of  the  cryftalline  in  enabling  us  to  fee 
diftindtly  at  different  diftances,  there  is  another  taken 
notice  of  by  moft  optical  writers,  which  conftfts  in 
enabling  us  to  judge  with  more  certainty  of  the  diftance 
of  objects '  There  are  fix  things  whereby  we  are  enabled 
to  difcover  the  diftance  of  objedts.  The  firft  mean 
.conftfts  in  that  difpofition  of  the  eye  which  is  necef- 
fary  for  feeing  diftindtly  at  different  diftances.  We 
have  demonftrated  that  there  can  be  no  diftindt  vifton 
unlefs  the  rays  of  light,  fent  from  the  feveral  points 
of  the  objedt,  be  brought  together  in  fo  many  corre- 
fponding  points  on  the  retina ;  and  that  the  fame  con¬ 
formation  in  the  eye  is  not  able  to  perform  this  effedt, 
but  muft  be  changed  by  the  contradtion  of  the  liga- 
mentum  ciliare,  which  being  fenfible  to  us,  becaufe  it 
depends  on  our  mind  which  regulates  it,  will  enable  us 
in  feme  meafure  to  judge  of  diftances  even  with  one 
eye.  But  as  this  change  in  the  conformation  of  the 
eye  has  its  limits,  it  can  be  of  no  ufe  in  aflifting  us  to 
judge  of  the  diftance  of  objedts  placed  without  the  li¬ 
mits  of  diftindt  vifton  :  But  as  the  objedt  appears  more 
or  lefs  confufed  as  it  is  more  or  lefts  removed  from 
thefte  limits,  this  confufion  ftupplies  the  place  of  the 
motion  of  the  cryftalline  in  aiding  the  mind  to  judge  of 
the  diftance  of  the  objedt,  it  being  always  efteemed 
fo  much  the  nearer  or  further  off  by  how  much  the 
confufion  is  greater:  But  this  confufion  has  its  limits 
alfto  ;  for  when  an  objedt  is  placed  at  a  certain  diftance 
from  the  eye,  to  which  the  breadth  of  the  pupil  bears 
no  fenfible  proportion,  the  rays  of  light  which  come 
from  a  point  in  the  objedt  and  pafts  the  pupil,  are  fo 
little  diverging,  that  they  may  in  a  phyfical  fenfte  be 
looked  on  as  parallel  ;  .and  therefore  the  pidture  on 
the  retina  will  not  to  fenfte  become  more  confufed, 
though  the  objedt  be  removed  to  a  much  greater  di¬ 
ftance.  What  this  diftance  is,  to  which  the  diameter 
of  the  pupil  bears  no  fenfible  proportion,  is  not  de¬ 
termined  5 
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termined  ;  but  confidering  the  fmallnefs  of  the  pupil, 
it  cannot  reach  any  great  way,  and  consequently  this 
confufion  in  the  appearance  of  objects  can  only  afiift 
us  in  judging  of  fmall  diftances.  The  fecond,  moft 
univerfal,  and  frequently  moft  fure  mean,  we  have 
for  judging  of  the  diftance  of  objeds  in  the  angle 
made  by  the  optic  axes  at  that  part  of  the  objed  on 
which  our  eyes  are  fixed  :  And  this  is  the  reafon  why 
thofe  who  are  blind  of  one  eye  frequently  mifs  the 
mark  in  pouring  liquor  into  a  glafs,  and  fuch  other 
adions  which  require  that  the  diftance  be  exadly  di- 
ftinguifhed.  The  third  mean  for  judging  of  the  diftance 
of  objeds,  confifts  in  their  apparent  magnitudes,  or 
the  magnitude  of  their  image  painted  on  the  retina. 
The  diameter  of  thefe  images  always  diminifties  in 
proportion  as  the  diftance  of  the  objed  increafes  ;  and 
therefore  from  this  change  in  the  magnitude  of  the 
image,  we  may  eafily  judge  of  the  diftance  of  ob¬ 
jects,  as  often  as  we  are  otherwife  acquainted  with  the 
magnitude  of  the  objeds  themfelves.  Hence  painters 
diminifh  the  magnitude  of  objeds  in  their  pidures,  in 
proportion  as  they  would  have  them  appear  at  a  greater 
diftance.  But  as  oft  as  we  are  ignorant  of  the  real  mag¬ 
nitude  of  bodies,  we  can  never  from  their  apparent 
magnitude  form  any  judgment  of  their  diftance. 
The  fourth  thing  whereby  we  judge  of  the  diftance 
of  objeds  is  the  force  wherewith  their  colour  ads  upon 
their  eyes  :  for  if  we  are  afiured  that  two  objeds 
are  of  a  fimilar  colour,  and  the  one  appears  more 
bright  than  the  other,  we  judge  the  brighteft  objed  to 
be  the  neareft.  It  is  the  opinion  of  fome  that  the  force 
wherewith  the  colour  of  objeds  ftrikes  our  eyes,  de- 
creafes  in  a  reciprocal  duplicate  proportion  of  their 
diftances,  becaufe  the  intenfity  of  light  always  decreafes 
in  that  proportion.  This  is  true  with  regard  to  light  *, 
for  fince  the  light  is  diffufed  like  rays  drawn  from  the 
center  to  the  circumference,  its  intenfity  at  any  given 
diftance  from  its  center  of  adivity  will  be  proportional 
to  the  denfity  of  its  rays  at  that  diftance  •,  and  there¬ 
fore,  if  A,  (fig.  1 5.)  be  any  radiant  or  vifible  point,  and 
if  A B  E,  AC  F,  A D  G,  &c.  reprefent  the  rays  flow- 
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ing  fpherically  therefrom,  the  rays,  which,  at  the  di- 
Aance  A  B,  are  diffufed  through  the  fpherical  furface 
BCD,  at  the  distance  of  A  E,  are  difperfed  through 
the  whole  fpherical  furface  EFG ;  but  the  denfity  of 
any  given  quantity  of  rays  is  reciprocally  as  the  fpaces 
they  occupy,  that  is,  if  the  furface  E  F  G  be  double 
the  furface  BCD,  the  rays  at  the  furface  BCD  will 
be  twice  as  thick,  or  denfe  as  the  fame  rays  at  the  fur- 
face  EFG  ;  and  if  the  Surface  EFG  be  triple  the  furface 
BCD,  the  rays  at  B C D  will alfo  be  three  times  denfer 
than  the  fame  rays  at  the  furface  EFG  and  univerfally, 
whatever  proportion  the  furface  EFG;  has  to  the  fur¬ 
face  BCD,  the  fame  proportion  will  reciprocally  ob¬ 
tain  betwixt  the  denfity  of  the  rays  at  the  furface  BCD 
and  the  furface  EFG  :  But  (as  is  manifeft  from  Ar¬ 
chimedes  de  fphera  &  cylindro)  the  furfaces  of  fpheres 
are  in  a  duplicate  proportion  of  their  diameters  or  radii ; 
and  therefore  the  thicknefs  or  denfity  of  the  rays,  at 
the  diftance  A  B,  is  to  their  denfity  at  the  diftance  AE, 
ini'. reciprocal  duplicate  proportion  of  the  femidiame- 
terjor  diftance  A  E  to  the  femidiameter  or  diftance  A  B : 
BuJb  jts  has  been  already  faid,  the  vigour  or  intenfi- 
ty  b£ light,  in  any  given  diftance,  is  always  as  the  den¬ 
fity  defats- rays  at  that  diftance  ;  and  therefore  the  in- 
tenfity  lof.  light  at  any  diftance  as  AB,  will  be  to  its 
interiferiefeat  any  other  diftance,  as  AEvin  a  reciprocal 
duplicate  proportion  of  the  diftance  A  E  to  the  diftance 
AB*;  that  is,  as  the  fquare  of  AE  is  to  the  fquare  of  AB. 
But*  though  the  intenfity  of  light  decreafes  in  a  reciprocal 
duplicate  proportion  of  the  diftances  from  the  radiant, 
it  folfows^not,  that  the  force  wherewith  obje&s  acft 
upoifcroFr-dight  decreafes  in  the  fame  proportion,  and 
that  Jo*  iM?s  obvious  reafon,  viz.  that  as  the  intenfity 
of  Jig ht  decreafes  by  the  diftance  of  the  objedl,  fo  the 
magnitude  of  the  image  on  the  retina  decreafes  alfo  in 
the  fame  proportion  ;  and  therefore  this  image  will  be 
as  ftrong  and  lively  when  the  objecft  is  at  a  diftance  as 
whfn  it  is  near,  and  confequently  the  objecft  will  at 
all  diftances  appear  equally  ftrong,  clear,  luminous,  un- 
iefs  feme  other  caufe  make  it  otherwife.  For  under¬ 
loading  what  this  caufe  is,  let  into  a  darkened  room 
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through  a  fmall  hole  a  beam  of  the  fun’s  light this 
beam  being  feen  like  a  luminous  path  in  all  politions 
of  the  eye,  it  is  evident  that  the  whole  light  goes  not 
forward  in  its  rectilinear  courfe,  but  that  at  all  points 
of  the  medium  through  which  it  pafles,  fome  part  of 
it  is  reflected  every  way,  by  means  of  which  the  beam 
becomes  viflble  ;  and  therefore  this  fame  beam  by  the 
continual  diminution  made  in  its  light,  muft  grow 
weaker  and  weaker  continually,  and  that  in  propor¬ 
tion  to  the  opacity  of  the  medium  through  which 
it  pafles.  If  the  air  be  pure  and  clear,  little  light  will 
be  refraCled  and  more  will  be  tranfmitted.  If  it  be 
moift  or  fmoaky,  more  will  be  reflected,  and  lefs  tranf¬ 
mitted.  But  be  it  ever  fo  clear,  fome  part  of  the  light 
will  always  be  reflected  or  ftifled  in  its  paflage ;  and 
confequently  its  intenflty  muft  always  increafe  in  pro¬ 
portion  to  the  diftance  of  the  objeCt  from  which  it 
flows.  Seeing  then  the  intenflty  and  vigour  of  light 
thus  continually  decreafes,  according  as  the  diftance 
of  the  objeCt  increafes ;  it  follows  that  objects  muft 
always  appear  lefs  luminous,  and  more  tinged  with 
the  colourof  the  medium  through  which  they  are  feen, 
the  further  they  are  removed  from  our  eyes  \  and 
therefore,  when  we  are  otherwife  allured  that  two  ob¬ 
jects  are  of  the  fame  colour,  if  the  one  appear  more 
bright  and  lively  than  the  other,  we  are  taught  by 
experience  to  conclude  that  that  which  appears  moft 
bright  is  the  neareft ;  and  for  this  reafon  wrongly  il¬ 
luminated  bodies  always  appear  nearer  than  really  they 
are.  Whence  a  chamber  appears  lefs  when  its  walls 
are  whitened  5  for  in  this  and  fuch  like  cafes,  the 
brightnels  and  ftrength  of  colour  makes  them  (eem 
nearer,  from  which  we  conclude  they  are  fmaller  i  for 
we  always  judge  of  the  extenflon  and  magnitude  of 
bodies,  by  comparing  their  apparent  magnitude  with 
their  diftance.  Hence  alfo  fire  and  flame  appear  fmall 
when  feen  at  a  diftance  in  the  night  time,  for  the 
pupil  being  then  much  dilated,  more  light  will  enter 
the  eye,  which  by  aCting  more  powerfully  on  the  re¬ 
tina,  muft  make  the  objeCt  appear  much  nearer,  from 
which  it  will  be  judged  fmaller.  And  as  bright  and 
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luminous  bodies  appear  nearer  and  lefs  than  they  really 
are,  fo  on  the  contrary  dark /  objedts  and  objedts  faintly 
illuminated  always  appear  further  off  and  greater. 
This  is  particularly  obfervable  when  dark  bodies  are 
feen  in  the  twilight,  which  always  feem  further  off 
and  greater  than  when  feen  in  the  bright  light  of  the 
day.  For  the  like  reafon,  the  apparent  diftance  and 
magnitude  of  objedts  are  increafed  in  mifty  weather  ; 
for  much  light  being  intercepted  or  fcattered  irregu¬ 
larly  in  its  paffage  through  the  mift,  lefs  of  it  will  enter 
the  pupil,  and  confequently  it  will  adt  lefs  forcibly  on 
the  retina,  from  which  the  objedt  will  be  efteemed  at 
a  greater  diftance  and  bigger  than  it  ought.  And  this 
opacity  of  the  atmofphere,  which  hinders  part  of  the 
light  from  coming  to  the  eye,  is  alfo  the  reafon  why 
the  fun,  moon  and  ftars  appear  faint  when  near  the 
horizon,  and  brighter  as  they  rife  higher :  For  the  tradt 
of  air  and  vapours  which  lies  in  the  way  of  the  rays,  is 
longeft  and  thickeft  near  the  horizon,  and  becomes 
thinner  and  fhorter  as  the  objedts  rife  higher  :  And  this 
feems  to  be  one  reafon  why  thefe  bodies  appear  always 
the  bigger  the  nearer  they  are  to  the  horizon  :  For 
fince  they  appear  fainter,  they  will  alfo  appear  at  a 
greater  diftance,  from  which  they  muft  appear  bigger, 
for  the  fame  reafon  that  objedts  appear  fo  in  mifty 
weather.  From  all  which  I  think  we  may  fafely  con¬ 
clude,  that  the  apparent  colours  of  bodies  are  very 
tifeful  for  us  for  judging  of  their  diftances,  as  often  as 
we  are  otherwise  well  acquainted  with  the  intenfity 
and  vigour  of  their  colour  at  any  other  determined  di- 
ftah.ce.'  And  it  is  from  this  principle  that  fkilful  pain¬ 
ters  ireprelent  objedts  on  the  fame  plane  at  different  di¬ 
ftances  by  increafing  or  diminifhing  the  intenfenefs  of 
the  colour.  It  is  indeed  true  that  the  pupil,  by  its 
contradtile  power,  always  proportions  itfelf,  as  much 
as  pofhble,  to  the  ftrength  of  light ;  from  which  fome 
may  think  it  fhould  be  impoftible  for  us  tojudge  of  the 
diftance  of  objedts  from  their  apparent  colour,  or  the 
force  wherewith  they  adt  upon  our  eyes.  But  as  the  mo¬ 
tion  of  the  pupil  muft  always  be  fenfible  to  us ;  and 
therefore  though  the  pupil  fhould  by  its  contraction  allow 
*  no 
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no  more  light  to  pafs  to  the  retina,  when  the  object  is 
near  than  when  it  is  further  off,  yet  we  are  very  fenfi- 
ble  of  the  intenfenefs  of  its  light  becaufe  we  know  that 
the  pupil  is  then  contra&ed.  And  befides,  when  the 
pupil  is  contracted,  we  fee  more  diftincftly  than  when 
it  is  dilated,  by  which  alfo  we  are  aftifted  in  judging 
of  the  diftance  of  objects.  The  fifth  mean  for  judg¬ 
ing  of  the  diftances  of  objects  con  fits  in  the  different 
appearance  of  their  final!  parts  *,  when  thefe  parts  ap¬ 
pear  didinct;  we  judge  the  object  near  *,  but  when  they 
appear  confufed,  or  difappear,  that  it  is  at  a  greatei* 
didance.  For  the  diameter  of  the  images  always  di~ 
minifh  as  the  diftance  of  the  objects'  increafes  *,  and 
therefore  any  object  may  be  made  to  Vanifh,  by  plac-1- 
ing  it  at  fuch  a  diftance  from  our  eyes,  as  ;to  make  its 
picture  infenfible  becaufe  of  its  fmallnefs  ;  but  the 
fmailer  the  objecft  the  fooner  it  vanifhes.  Hence,  all 
the  fmall  parts  of  an  object  are  not  feen  at  every  di¬ 
ftance  *,  for  the  leaft  vifible  part  will  always  be  fmailer 
or  greater  as  the  object  itfelf  is  nearer  or  further  off. 
Thus  the  leaft  vifible  part  at  one  foot,  will  vanifh  at 
two  feet  diftance.  Therefore  when  the  eye  can  fee 
diftinctly  the  fmall  parts  of  the  object,  it  muft  judge 
that  object  to  be  nearer  than  any  other,  whofe  equal 
parts  are  not  at  all  feen,  or  only  feen  confufedly. 
Hence  painters  to  reprefent  objects  at  different  diftances 
on  the  fame  plane,  paint  them  diftinct  or  confufed,  as 
they  would  make  them  appear  nearer  or  farther  off. 
The  fixth  and  laft  mean  for  judging  of  the  diftance 
of  objects,  is,  that  the  eye  does  not  reprefent  to  our 
eye  one  object  alone,  but  at  the  fame  time  all  thofe  be¬ 
twixt  us  and  the  principal  object ;  as  for  dnftance, 
when  we  look  at  any  diftant  object,  fuch  as  a  fteeple, 
we  commonly  fee  at  the  fame  time  feveral  fields  and 
houfes  betwixt  us  and  it ;  and  therefore  becaufe  we 
judge  of  the  diftance  of  thefe  fields  and  houfes,  and  at 
the  fame  time  fee  the  fteeple  beyond  them,  we  con¬ 
clude  that  it  is  removed  to  a  greater  diftance,  and  even 
that  it  is  every  way  larger  than  when  feen  alone  ;  and 
yet  the  image  thereof  is  the  fame  in  both  cafes,  pro¬ 
vided  it  be  feen  from  a  place  equally  diftant.  ‘And 
*  .  this 

~  0 
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this  affords  us  another  reafon  why  the  moon  appears 
greater  when  fhe  rifes,  than  afterwards ;  for  when 
fhe  rifes,  by  reafon  of  the  interpofition  of  the  fields, 
fhe  appears  removed  to  the  diftance  of  feveral  leagues, 
viz.  beyond  the  fenfible  horizon  •,  whereas  at  a  great¬ 
er  height  no  body  being  interpofed  betwixt  her  and  us, 
we  don’t  judge  her  above  half  a  league  diftant.  There 
are  then  fix  means  which  ferve  our  fight  for  judging 
of  the  diftance  of  objects,  viz.  Their  apparent  magni¬ 
tude,  the  vivacity  of  their  colour,  the  diftinCtion  of 
their  fmaller  parts,  the  neceffary  conformation  of  the 
eyes  for  feeing  diftinCtly  at  different  diftances,  the  di¬ 
rection  of  their  axes,  and  the  interpofition  of  other 
objedls  betwixt  us  and  the  principal  objeCt.  Of  thefe 
fix,  painters  can  only  make  ufe  of  the  three  firft  in 
their  pictures.  But  in  theatres  all  fix  are  conjoined, 
which  if  artfully  managed,  cannot  fail  of  deceiving 
the  eye.  And  what  contributes  further  to  the  per¬ 
fection  of  the  cheat,  is  the  falfe  light  wherewith  thefe 
decorations  are  always  illuminated.  Having  now 
finifhed  what  concerns  the  motion  of  our  cryftalline, 
whereby  the  eye  is  adapted  to  the  various  diftances  of 
objects,  it  may  not  be  improper,  before  I  difmifs  this 
fubjeCt,  to  explain  a  little  another  motion  of  the  cry¬ 
ftalline,  which  only  obtains  in  birds,  and  is  performed 
by  means  of  the  marfupium  nigrum,  black  purfe,  or 
bourfe  noire  as  the  French  call  it.  This  is  a  mem¬ 
brane  in  form  of  a  purfe  which  arifes  from  the  entry 
of  the  optic  nerve,  and  paftes  through  the  vitreous 
humour  to  its  infertion  in  that- part  of  the  edge  of  the 
cryftalline,  which  is  next  the  great  canthus.  Thus  it 
is  defcribed  by  the  French  academifts,  and  by  Per- 
rault  (a),  from  whom  I  have  copied  it  at  fig.  16. 
which  reprefents  half  of  the  globe  of  an  oftrich’s  eye, 
in  which  A  is  the  cryftalline  humour,  B  the  optic 
nerve,  and  C  the  black  purfe  attached  above  to  the 
cryftalline,  and  below  to  the  optic  nerve.  But  in 
fome  birds  I  have  found  this  membrane  of  a  rhomboi- 
dal  figure,  agreeable  to  the  account  given  of  it  by  Pe- 


fa)  Mechanise  Ces  animaux. 
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tit  (aj.  It  is  always  covered  with  a  black  pigment  of 
a  more  intenfe  colour  than  that  of  the  uvea  or  cho¬ 
roides,  whence  Mr.  Perrault  and  the  French  acade- 
mifts  conjecture  that  its  only  ufe  is  to  affift  the  cho- 
roides  and  uvea  in  preparing  the  nouriftiment  of  the 
humours  of  the  eye,  which  by  reafon  of  the  tranfparent 
purity  requifite  for  them,  muft  have  an  aliment  pure 
and  exempt  from  the  grofs,  earthy  and  black  parts, 
by  which  bodies  are  rendered  opaque ;  for  thefe  parts, 
which  may  be  called  the  lees  of  the  blood,  are  fepa- 
rated  therefrom,  and  retained  in  the  choroides  and  purfe 
of  the  optic  nerve,  which  are  fullied  and  blackened 
therewith.  I  know  that,  the  ufe  of  this  blacknefs  in 
the  uvea  and  choroides  is  feldom  extended  to  the  pre- 
fervation  of  this  tranfparency  in  the  humours  of  the 
eye  *  for  moft  authors  fuppofe  that  the  blacknefs  of 
the  uvea  ferves  only  for  rendering  it  more  opaque, 
that  no  light  may  enter  the  eye  but  what  paffes  the 
pupil,  and  that  the  blacknefs  of  the  choroides  has  no 
other  ufe  than  to  (rifle  the  rays  of  light  which  fall 
thereon.  But  if  we  confider  that  the  back-(ide  of  the 
choroides  next  to  the  fcleroticais  likewife  covered  with 
this  black  pigment,  and  that  in  all  animals,  even  thofe 
which  have  its  concave  next  the  retina  (b)  of  another 
colour,  we  cannot  but  think  that  it  likewife  contri¬ 
butes  to  the  prefervation  of  that  tranfparency  in  the 
humours  neceffary  for  the  tranfmiffion  of  light ;  and 
that  becaufe  there  appears  no  other  reafon  for  the 
black  colour  upon  the  back- fide  of  the  choroides : 
Thus  the  lion,  and  other  quadrupeds,  and  even  fome 
of  the  bird  kind  which  are  not  endowed  with  a  good 
fight,  fuch  as  the  owl,  and  other  nodlurnal  birds, 
which  have  the  infide  of  the  choroides  of  a  blue, 
green,  yellow,  pearl,  or  other  bright  and  refplendent 
colour,  are  never  found  to  want  a  confiderable  quanti¬ 
ty  of  this  black  mucous  pigment  on  the  back -fide  of 
this  membrane,  which  can  ferve  for  nothing  elfe  but 
for  freeing  the  aliment  which  goes  to  the  cryftalline 
and  other  humours  of  the  eye  from  the  black  parts 


(a)  Mem.  de  l’Acad.  Roy.  "an.  1726. 
ocul.  1 .  cap.  4. 


(b)  Aqua  pend,  ce 
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which  might  render  them  unfit  for  tranfmitting  the 
light.  It  therefore  feems  neceflary  that  this  tumour 
fhould  be  provided  with  glands  proper  for  fecerning 
this  black  mucus,  that  the  cornea  and  humours  of  the 
eye  may  not  be  tinged  with  any  opacity •,  which  they 
foon  would  do,  were  it  not  for  the  fecretory  power  of 
the  uvea  and  choroides,  by  which  the  blood  which 
goes  to  their  nourifhment,  is  freed  from  its  moft 
opaque  and  black  parts.  Whence  animals  whofe  blood 
abounds  moft  with  blackifh  particles,  have  this  mem¬ 
brane  proportionally  more  intenfely  black  ;  for  thofe 
who  have  moft  blacknefs  in  their  hair  or  feathers  have 
this  membrane  alfo  moft  black.  There  is  a  mecha- 
nifm  not  unlike  this  in  the  cuttle- fifh :  This  animal  is 
provided  with  a  bag,  towards  the  throat,  near  the  fto- 
mach,  whofe  ufe  is  to  feparate  and  contain  all  the 
black  opaque  particles  of  its  blood  and  humours  ;  hence 
it  is  that  the  fubftance  of  this  fifh  is  of  a  white  colour* 
which  otherwife  probably  would  have  been  black : 
For  the  humour  contained  in  this  bag  is  fo  very  black, 
that  it  exceeds  even  that  of  ink  itfelf.  Now  as  thn 
fubftance  of  this  becomes  white,  from  the  feparatioe 
of  all  the  opaque  black  particles  contained  in  its  blood 
and  humours  *,  fo  it  is  more  than  probable  that  the 
cornea  and  humours  of  the  eye  retain  their  tranfpa- 
rency,  becaufe  the  blood  which  goes  to  their  nourifh- 
ment  is,  by  the  fecretory  power  of  the  choroides  and 
uvea,  freed  of  all  thofe  opaque  black  particles  which 
could  in  the  leaft  diminifh  their  pure  tranfparency.' 
And  this  may  poftibly  be  one  reafon  why  thofe  crea¬ 
tures  which  fee  beft,  fuch  as  eagles,  and  other  birds  of 
prey,  have  the  pupil  very  black  ;  and  on  the  contrary, 
the  owl,  lion,  and  other  animals,  whofe  fight  is  not  fo 
good,  have  this  hole  lefs  black..  This  much  being 
premifed  concerning  the  ufe  of  the  choroides  and  uvea, 
it  will  not  be  queftioned  but  the  black  purfe  has  a  fimi- 
lar  office  *,  and  that  for  thefe  reafons,  Firft,  becaufe 
this  membrane  is  never  found  in  any  other  creature 
but  birds,  and  that  becaufe  of  all  other  creatures  they 
have  occafion  for  the  beft  fight:  Secondly,  becaufe  as 
birds  fly  more  high,  and  by  that  means  require  a  more 
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piercing  fight,  this  part  is  always  proportionally  of  a 
more  intenfe  black  colour.  Thirdly,  becaufe  in  the 
Demoifelle  of  Numidia,  which  is  the  only  bird  where¬ 
in  the  academifts  found  this  black  purfe  wanting,  the 
choroides  is  a  great  deal  blacker  and  thicker  than  or¬ 
dinary,  as  if  the  whole  dregs  of  the  blood,  which  in 
the  eyes  of  other  birds  fhould  be  retained  in  the  cho¬ 
roides  and  black  purfe,  had  here  been  colleded  into 
the  choroides  alone.  Thefe  are  the  reafons  which  de¬ 
termine  us  to  agree  with  Perrault  and  the  academifts 
in  thinking  that  the  ufe  of  this  part  is  to  preferve  that 
tranfparency  in  the  humours  of  the  eye  fo  necefiary 
for  vifion,  though  at  the  fame  time  we  are  of  opinion , 
that  it  has  yet  another  ufe,  no  lefs  confiderable.  The 
eyes  of  birds  are  placed  fo  much  towards  the  fides  of 
their  head,  as  makes  it  impoflible  for  them  to  dired 
both- of  them  to  the  fame  objedt,  though  ftraight  be¬ 
fore  them.  Hence  when  a  bird  wants  to  fee  an  ob¬ 
ject  which  is  ftraight  before  it,  it  turns  the  fide  of  its 
head  that  way,  that  the  rays  of  light  may  fall  diredly 
upon  its  eye  ;  but  then  their  fight  muft  be  weaker, 
becaufe  the  objed  is  only  feen  with  one  eye.  Now 
this  being  underftood,  it  is  eafy  to  fee  that  without 
this  black  purfe,  it » would  have  been  impoflible  for 
birds  to  fee  their  food,  becaufe  the  rays  of  light  which 
come  from  an  objed  placed  near  the  extremity  of  their 
bill,  would,  in  falling  obliquely  upon  their  eyes  have, 
rendered  their  fight  prodigioufly  confufed  and  imper- 
fed,  juft  as  the  image  of  a  candle  is  confufed  when 
made  by  a  lens  placed  obliquely  ;  and  therefore  to 
prevent  this  defed  in  the  fight  of  birds  nature  has 
provided  them  with  this  part,  which  being  of  a  muf- 
cular  fubftance,  draes  by  its  contradion  that  edge  of 
the  cryftalline  next  the  great  canthus  towards  the  bot¬ 
tom  of  the  eye,  and  renders  its  fituation  fuch  as  the 
rays  of  light  which  come  from  objeds  placed  diredly 
before  them,  and  towards  the  extremity  of  their  bill, 
may  fall  upon  it  more  perpendicularly,  which  was  ab- 
folutely  necefiary  for  diftind  vifion  :  To  confirm  this 
opinion,  it  may  be  worth  while  to  obferve  that  this 
black  purfe,  if  walked,  appears  to  be  compofed  of 
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mufcular  fibres,  not  unlike  the  ligamentum  ciliare. 
Nor  is  it  any  folid  objection  to  this,  fuppofing  that 
this  membrane  fhouid  not  always  be  found  inferted 
into  the  cryftalline  *,  for  it  being  fo  firmly  fixed  unto 
the  vitreous  humour,  that  the  vitreous  humour  hangs 
firmly  to  it,  and  is  not  fo  eafily  parted  from  it,  all 
the  motions  of  this  membrane  are  eafily  communi¬ 
cated  to  the  vitreous  humour,  and  by  confequence  to 
the  cryftalline  which  is  connedted  to  it. 

Practical  remarks  on  the  fy?npat  by  of  the  parts  of 
the  body  ;  by  the  late  Dr.  James  Crawford, 
ProfeJJor  of  medicine  in  the  Univerfity  of  Edin¬ 
burgh.  Vol.  5.  art.  45. 

AN  exadt  knowledge  of  the  ftrudlure  and  oscono- 
my  of  the  human,  body  and  of  the  influence 
which  the  parts  have  on  one  another,  is  the  foundation 
of  medicine ;  for  if  the  proper  and  peculiar  fundtion  of 
each  particular  part,  and  the  connexion  and  influence 
which  every  one  has  on  another  is  known,  the  effedts 
which  will  arife  in  every  part  upon  the  application  of 
any  known  caufe  to  any  particular  part  may  be  de¬ 
termined,  and  the  feat  of  the  caufe  which  produced 
them,  however  remote,  traced.  This  knowledge  . 
diftinguifhes  the  rational  phyfician  from  the  empyrick, 
and  teaches  the  one  to  apply  his  remedies  properly, 

while  the  other  for  want  of  it  runs  manv  hazards  of 

¥ 

doing  harm  rather  than  good. 

In  outward  difeafes,  though  we  are  not  fo  liable  to 
miftake  their  feat,  or  the  proper  place  to  apply  the 
remedy ;  yet  oftentimes  the  effedts  appear  in  one  place, 
when  the  fource  lies  in  another  *,  for  diftindt  and 
remote  parts  communicating  with  one  another  by 
the  intervention  of  long  nerves  and  mufcles,  a  part 
really  whole  and  found  may  be  pained,  and  lofe  its 
motion,  from  the  influence  of  another  in  which  no 
fault  appears. 

For  penetrating  therefore  into  the  diftant  and  la¬ 
tent  fources  of  fuch  difeafes,  we  muft  be  well  ac¬ 
quainted  with  the  origin,  the  courfe,  infertion  and 

motion 
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motion  of  every  mufcle,  and  with  the  origin,"  diftribu- 
tion  and  communication  of  the  nerves  which  belong 
to  every  part.  I  fliall  confirm  and  illuftrate.  wharl 
have  hinted  at  by  fome  cafes  which  may  fierce  ^s  a 
foundation  for  others  of  the  fame  kind,  andr.explaini 
many  ftrange  phenomena  in  outward  difeafes? 'hitherto 
little  taken  notice  of*,  but  I  fhall  premife.  *rr.? 

1 .  That  a  part  is  affeCted  by  protopathia,  when  it 
is  effentially  in  itfelf  injured,  and  owes  not  the  origin 
of  its  diforder  to  any  communication  from  another  part. 

Or  by  idiopathia,  when  though  it  be  efientially  in¬ 
jured  yet  the  hurt  was  at  firft  propagated  to  it  from 
fome  other  part. 

Or  laftly  by  fympathy  or  confent,  when  the  part  is 
yet  whole  and  found,  and  is  only  affeCted  by  the 
fault  of  fome  other  part. 

2.  Difeafes  by  confent  are  propagated  from  a  di- 
(lance  (in  which  cafe  only  I  fhall  confider  them)  either 
by  mufcles  or  nerves. 

3.  If  by  nerves,  the  effeCt  is  produced  by  a  hurt  at 
their  origin,  at  fome  ganglion,  or  in  fome  other  branch 
of  the  fame  trunk  which  goes  to  fome  other  mufcle,  or 
perhaps  of  the  nerve  in  a  diftant  part  of  the  fame 
mufcle. 

4.  If  by  a  mufcle,  it  muft  be  Hurt  either  in  its  ori¬ 
gin  or  fome  diftant  part  of  its  courfe ;  for  wherever  it 
be,  the  effect  will  be  moft  manifeft  about  the  joint 
and  infertion,  the  tendon  being  the  moft  fenfible  part, 
the  pain  is  moft  felt  there,  and;  the,  contraction  or 
relaxation  appears  about  the  joint.'  ' 

5.  If  by  both  the  mufcles  and  nerves,  the  vitium  is 
as  well  propagated  backwards  from  the  infertion  to 
the  origin,  as  forward  from  the  origin  to  the  infertion. 

6.  A  joint  or  member  may  continue  contracted 

cither  by  the  flexors  being  in  a  fpafmodic  contraction, 
or  by  the  paralytic  dilpofition  or  debility  of  the  ex- 
tenfors  •,  in  which  cafe  the  member  is  eafily  and  with¬ 
out  pain  extended  by  another,  if  an  anchylofis  has 
not  happened.  j  * 

7.  For  determining  whether  the  fault  arifes  from 
the  mufcle  or  the  nerve,  examine ‘if  there  be  a  wound, 

L  1  an 
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an  ulcer,  a  contufion  or  tumor  about  either  of  their 
origins  or  courfes ;  if  nothing  appears,  obferve  if  this  is 
the  only  mufcle  afFedted  ;  if  fo,  the  caufe  is  in  the 
mufcle,  for  fuch  a  hidden  fault  in  a  mufcle  is  feldom 
propagated  to  another,  except  it  have  a  large  aponeu- 
rofis,  or  confound  its  tendon  with  fome  other.  But 
if  the  nerve  is  affedled  it  communicates  the  fame  ef- 
fedt  to  all  the  other  mufcles  which  have  branches  from 
the  fame  nerve. 

8.  If  none  of  the  foregoing  figns  difcover  the  origin 
of  the  difeafe,  it  is  topical,  or  protopathic,  or  idio¬ 
pathic  to  the  part  affeded, 

9.  A  difcovery  of  the  fource  of  the  difeafe  directs 
the  place  where  to  apply  medicines  :  In  a  protopathia 
they  muft  only  be  applied  to  the  part  affedted  ;  in  an 
affedtion  by  content  only,  to  the  caufe  of  the  difeafe  ; 
and  in  an  idiopathia  both  to  the  one  place  and,  the 
other. 

I.  A  palfy  or  cynic  contraction  of  the  under-lip  by 
confent  has  its  origin  either  in  the  clavicle  and  neck, 
the  origin  and  courfe  of  the  plalyfma  myoides,  or  at 
the  third  vertebra  of  the  neck,  where  the  nerve  of 
this  mufcle  has  its  origin,  or  from  the  third  branch 
of  the  fifth  pair  of  nerves,  which  pafiing  through  a 
hole  of  the  under-jaw  at  the  fide  of  the  chin,  gives  a 
branch  to  this  mufcle. 

II.  If  the  jaw  cannot  move  downwards,  it  arifes 
either  from  a  comprefiion  or  debility,  or  palfy  of  the 
deprefior  mufcles  of  the  lower-jaw  in  their  origin  or 
courfe,  or  from  the  contraction  of  the  temporal  mufcle 
or  mafifeter,  or  from  the  affedtion  of  the  third  branch 
of  the  fifth  pair  of  nerves,  which  beftows  branches 
on  thefe  mufcles,  or  of  the  portio  dura,  which  commu¬ 
nicates  three  times  with  thi$  branch  of  the  fifth  pair. 

III.  If  from  a  ftroke  or  tumor  in  the  breaft  a  pain 
is  felt  in  the  os  pubis  and  tefticles,  the  exterior  ob¬ 
lique  mufcle  of  the  abdomen  is  hurt,  or  ftretched  in  its 
origin  on  the  breaft,  which  occafions  the  pain  at  the 
os  pubis,  where  its  tendon  is  inferted,  and  the  tendon 
being  ftretched  by  prefting  on  the  fpermatic  vefiels 
and  cremafter,  which  pafs  through  it,  caufes  the  pain 
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of  the  tefticles  :  If  the  pedloral  mufcle  is  hurt  the 
arm  cannot  move  inwards  :  A  ftroke  or  tumor  on  the 
fifth  vertebra  of  the  back,  where  the  nerve  which 
moves  the  pedloral  and  exterior  oblique  mufcle  of 
the  abdomen  has  its  origin,  may  create  thefe  fymp- 
toms  in  the  fame  places ;  but  the  deltoid,  ferratus  mi¬ 
nor  anticus,  anifcalptor  and  obliquus  inferior,  which 
receive  branches  from  the  fame  nerve,  would  alfo  be 
afFedted. 

IV.  A  tumor  or  ftroke  on  the  os  facrum  produces 
fometimes  an  inability  to  move  the  arm  down  or  back¬ 
ward,  by  hurting  or  comprefling  the  anifcalptor.  This 
may  arife  from  an  afFedtion  of  the  nerve  which  moves 
the  fame  mufcle  *,  but  then  the  pfoas,  com  plexus, 
fplenius,  &c.  which  receive  branches  from  the  fame 
nerve,  will  be  afFedted. 

V.  If,  after  a  ftroke  on  the  fifth  vertebra,  the  neck 
cannot  bend  without  great  pain,  the  redtus  colli  is 
hurt.  If  the  hurt  arifes  from  the  compreflion,  or  . 
firetching  of  the  nerves,  the  pedloral  mufcle,  ferratus 
minor  anticus,  anifcalptor,  and  the  obliqui  abdominis, 
which  have  branches  from  it,  will  be  afFedted. 

VI.  If  one  cannot  bend  the  arm,  it  arifes  from  the 
head  of  the  fcapula  or  from  the  humerus  *  if  it  comes 
from  the  origin  of  the  nerves  in  the  neck,  the  flexors 
of  the  thumb  and  fingers  will  be  afFedted. 

VII.  If  the  thigh  cannot  bend,  the  origin  of  the 

pfoas  is  afFedted  by  fon>e  tumor  or  ftroke  on  the  firft 
vertebra,  or  from  a  compreflion  of  the  origin  of  its 
nerve  in  the  fame  vertebra  ;  in  this  cafe,  the  mufcles 
of  the  abdomen,  anifcalptor  and  facrolumbalis  are  af- 
fedted.  The  iliacus  internus  may  hinder  the  fame 
motion.  If  it  arife  from  its  nerve,  the  gluteus  major 
will  be  afFedted.  If  it  moves  not  inwards,  the  triceps 
from  the  os  pubi?,  or  its  nerve  which  communicates 
with  the  gracilis,  iliacus  and  two  obturatores,  is  af- 
fedted.  If  it  extend  not  the  glutei,  or  the  nerve  which 
rifes  from  the  firft  pair  of  the  os  facrum,  and  commu¬ 
nicates  with  the  iliac,  the  mufcies  of  the  abdomen 
are  afFedted..  *  ■ 
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VIII.  An  impediment  to  crofting  the  legs  lyes  in 
the  cofta  of  the  ilium,  where  the  fartorius  has  its  ori¬ 
gin,  or  at  the  third  vertebra  of  the  loins,  the  origin 
of  its  nerve,  and  then  the  vaftus  externus  and  crural, 
having  branches  from  the  fame  nerve,  will  be  affedted. 
If  the  tibia  bow  not,  the  fault  may  lie  in  the  ifchium, 
where  the  biceps,  femimembranofus  and  feminervo- 
fus  are,  or  from  the  laft  vertebra  of  the  loins  and 
the  os  facrum,  which  afford  the  nerves  to  thofe  muf- 
cles  *  the  fartorius  and  triceps  have  branches  of  the 
fame  nerve  with  them. 

Laftly,  if  the  tibia  extend  not,  the  caufe  may  be 
in  the  cofta  of  the  ilium,  where  the  redtus  and  fafcia 
lata  arife,  or  in  the  trochanter  major,  minor,  or  the 
intermediate  fpace  betwixt  them,  where  the  vaftus  ex¬ 
ternus,  intern  us,  and  cruraeus,  which  extend  the  ti¬ 
bia,  have  their  origin,  or  in  the  vertebrae  of  the  loins 
and  os  facrum,  and  then  the  other  mufcles  of  the 
thigh  and  leg,  which  have  nerves  in  common  with 
thofe,  will  be  affedled. 

IX.  If  the  foot  cannot  be  extended,  or  the  heel 
pulled  upwards,  the  gaftrocnemii  are  affedled  in  the 
ham  or  in  the  calf  of  the  leg,  or  their  nerves  in  their 
origin  in  the  laft  vertebra  of  the  loins  and  os  facrum.  In 
this  cafe  the  flexors  of  the  tibia,  the  triceps,  tibiaeus  po- 
fticus  and  the  two  flexors  of  the  toes  which  receive 
branches  from  the  fame  nerve,  are  affedled.  If  the  foot 
move  not  inwardly  the  fault  lies  in  the  head  of  the  ti- 
bia?us  pofticus,  or  in  the  laft  vertebra  of  the  loins  and 
os  facrum,  which  will  be  accompanied  with  the  debility 
of  all  the  mufcles  juft  now  named,  becaufe  of  their 
communication  of  nerves.  If  the  foot  cannot  bow, 
it  has  its  origin  at  the  head  of  the  tibiaeus  anticus,  in 
the  external  head  of  the  tibia,  or  in  the  top  or  middle 
of  the  fibula,  where  the  peronseus  anticus  rifes,  or  in 
the  laft  vertebra  of  the  loins  and  cs  facrum,  where  the 
crural  nerve  has  its  rife.  In  this  cafe  alfo  all  the 
mufcles  laft  named  will  be  affedled  too. 

I  omit  the  other  affedlions  of  the  feet,  as  I  did 
thofe  of  the  hands,  becaufe  their  mufcles  are  not  placed 
at  any  confiderable  diftance  from  their  infertion,  and 
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all  their  nerves  come  from  the  crural,  as  the  other 
did  from  the  brachial  nerves. 

Thefe  few  inftances  among  many  others  fhew  how 
dangerous  it  is  to  truft  the  cure  of  the  diforders  cf 
our  body  to  one  who  is  ignorant  of  it§  parts  and 
ftrudture. 

An  Effay  on  the  improvement  of  medicine ,  by  Dr. 
John  Drummond  feniory  P ref  dent  of  the 
Royal  College  of  P by ficians  in  Edinburgh.  Vol. 

I.  art.  25. 

BY  accurate  obfervations  and  juft  reafoning  upon 
them  it  is  that  phyfick  can  be  brought  to  any 
degree  of  perfe&ion  *,  one  of  thefe  is  by  no  means  fuf- 
ficient  for  the  purpofe  5  the  greateft  mafters  of  reafon¬ 
ing  have  often  proved  the  moft  unfuccefsful  inter¬ 
preters  of  nature,  by  negle&ing  to  confult  nature  her- 
felf,  and  overlooking  the  moft  obvious  phenomena. 

On  the  other  hand,  many  who  have  employed 
themfelves  in  making  obfervations  of  facfts  were  utter¬ 
ly  incapable  of  putting  them  to  the  right  ufe,  or  have 
not  taken  care  to  reprefent  them  in  fuch  a  way  as 
to  be  ufeful  to  others. 

It  has  been  the  misfortune  of  this  art  to  be  loaded 
with  numbers  of  names  to  each  difeafe,  and  minute 
and  fubtile  diftin&ions  of  them,  by  which  a  beginner 
is  apt  to  imagine  that  each  name  denotes  a  difeafe 
very  different  from  any  other,  and  that  he  muft  learn 
a  particular  method  of  cure  adapted  to  each  ;  whereas 
if  the  matter  was  duly  confidered,  it  would  appear  that 
thefe  numerous  lifts  might  be  much  abridged  by  re^ 
ducing  many  diftempers  to  the  fame  clafs.  It  is  in¬ 
deed  fcarce  poftible  to  find  two  cafes  in  any  difeafe 
ftri(5lly  parallel ;  but  it  would  be  ridiculous  from 
every  accidental  circumftance  in  a  cafe  to  diftinguifh  it 
with  a  new  name,  when  the  principal  fymptoms  are  the 
fame  in  innumerable  cafes,  and  fhew  that  they  have 
the  fame  common  caufe,  the  fame  general  indications, 
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and  therefore  ought  to  be  reduced  to  the  fame  clafs. 
It  would  be  of  great  ufe  to  ftudents  of  medicine,  to 
accuftom  themfelves  to  form  Ample  and  diftin.dt  ideas 
of  difeafes,  and  in  their  firft  confederation  of  them,  to 
fet  afide  all  the  fmalier  differences  and  accidental  cir- 
cumftances,  and  to  fearch  out  that  which  is  of  moft 
confequence  in  any  difeafe,  and  wherein  it  agrees  with 
moft  others.  Some  examples  will  illuftrate  what  I  mean. 

Authors  diftinguifh  an  haemoptoe  into  a  great  many 
fpecies,  fuch  as  anaftomofis,  diairefis,  diapedefis,  rixis, 
and  diabrofis,  and  write  a  great  deal  of  the  different  caufes 
of  thefe  haemoptoes,  and  of  the  figns  by  which  they 
are  to  be  diftinguifhed,  which  however  are  of  very 
little  importance ;  on  the  contrary,  it  would  be  more 
for  the  advantage  of  a  beginner,  to  conftder  a  haemoptoe 
(imply  as  a  preternatural  flux  of  blood,  and  as  fuch  it 
agrees  with  the  haemorrhagia  narium,  vomitus  fangui- 
neus,  diarrhea  cruenta,  haemorrhoides,  miChis  cruen- 
tus,  profluvium  nimium  menfium,  &c.  all  which  have 
the  fame  immediate  caufes,  the  fame  effects  and  con- 
fequences,  and  fuggeft  the  fame  indications  of  cure, 
viz.  In  the  beginning,  the  quantity  of  blood  muft  be 
diminifhed,  and  a  revulfion  made  by  opening  a  vein 
in  the  arm,  foot,  &c.  the  velocity  and  rarefa&ion  of 
the  blood  muft  be  moderated  by  cooling  medicines  : 
And  laftly  the  dilatation  or  rupture  of  the  veffel  muft 
be  contracted  and  ftrengthned  by  aftringents.  It  is 
true  that  the  fituation  and  funCHon  of  fome  parts  from 
which  the  blood  flows,  make  the  difeafe  more  danger¬ 
ous,  the  application  of  remedies  more  difficult,  and 
their  effeCls  lefs  certain  in  fome  haemorrhages  than  in 
others  *,  yet  the  fame  method  muft  take  place  in  all, 
and  therefore  the  general  ftile  of  this  clafs  of  difeafes 
ought  to  be  haemorrhagia ;  and  it  would  be  as  need- 
lefs  to  treat  of  each  of  them  as  a  diftindl  difeafe,  as  it 
would  be  to  diftinguifh  the  rheumatifm  into  as  great  a 
variety,  becaufe  it  feizes  on  the  neck,  arm,  hand,  leg, 
foot,  &c, 

Riverius  reckons  above  thirty  different  kinds  of 
fevers,  and  Sydenham  has  increafed  them  to  double 
2hat  number  $  but  certainly  phyficians  have  obferved 
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Something  common  to  all  thefe  difeafes,  which  made 
them  denominate  them  fevers.  The  conlideration 
therefore  of  this  which  conftitutes  a  fever  (which  upon 
examination  will  be  found  very  fi triple  and  obvious) 
with  its  true  caufes  and  genuine  eifeCts,  will  give 
a  more  juft  and  clear  notion  of  the  difeafe,  and  lead 
to  a  more  rational  practice,  than  all  that  has  been 
faid:  And  it  will  appear  that  the  moft  natural  andufeful 
divilion  of  fevers  is  into  continued  and  interrupted. 

Opthalmia,  angina,  and  phrenitis,  peripneumo¬ 
nia,  pleuritis,  hepatitis,  nephritis,  rheumatifmus,  &c. 
have  ail  the  fame  charaCteriftic,  and  differ  in  nothing 
but  the  part  affeCted. 

Carus,  cataphora  or  fubeta  Avicennse,  lethargia,  coma 
vigil,  or  typhomaniaGaleni,  paraplegia,  hemiplegia,  &c. 
are  only  different  fpecies  of  the  apoplexy  in  a  leffer 
degree. 

Anafarca,  leucophlegmatia,  hydrops  afcites,  tym¬ 
panites,  hydrocele,  &c.  differ  fo  exceedingly  little  that 
they  fcarce  deferve  retaining  fo  many  pompous  names. 

Some  authors  have  diftinguifhed  difeafes  from  their 
caufes,  though  thefe  do  not  alter  the  fymptoms  or 
method  of  cure.  Morton  reckons  among  the  fpecies 
of  phthifis  thofe  proceeding  from  a  diarrhoea,  dyfen- 
tery,  gonorrhoea,  haemorrhage,  and  from  forty  other 
difeafes  *,  and  perhaps  there  are  thoufands  of  remote 
caufes  more  which  can  produce  a  confumption,  with¬ 
out  varying  the  common  immediate  caufe  of  the 
difeafe,  or  the  method  of  cure,  and  therefore  are  needlefs 
to  be  enumerated. 

Thefe  few  examples  may  poffibly  give  the  hint  to 
fome  abler  pen  to  undertake  a  thorough  reformation 
of  ufelefs  names,  to  which  if  they  pleafe  to  tack  receipts 
of  extravagant  length  («),  I  am  perfuaded  they  would 
very  effectually  promote  the  art  of  healing. 

But  I  would  earneftly  exhort  all  phyftcians,  to  be¬ 
ware  of  falling  into  the  oppofite  fault,  of  prefcribing, 
when  they  have  only  learned  the  general  name  of  the 
difeafe,  without  having  exactly  and  carefully  examined 

(a)  See  fome  attempts  to  this  end  in  the  Pharmacopeia  Refor¬ 
ma  ta. 
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all  the  circumftances  both  of  the  patients  and  of  the 
difeafes  ;  for  I  am  convinced,  there  is  fo  little  hopes  of 
obtaining  any  univerfal  medicine  to  cure  all  difeafes, 
that  there  is  not  any  medicine  proper  for  any  one  dif- 
eafe,  in  all  ftages  of  it,  and  to  all  patients.  As  a  proof 
of  this,  1  fhall  curforily  mention  examples  of  fome  of 
the  moft  common  difeafes,  where  a  particular  form 
of  pra&ice  generally  prevails,  and  fhall  chufe  out  fuch 
as  ferve  to  illuftrate  the  feveral  neceffary  circumftances 
taken  notice  of  in  the  article  of  morbid  cafes. 

Suppofe  two  perfons  feized  with  an  apoplexy,  one 
is  a  full-bodied  vigorous  young  man  after  a  debauch, 
the  other  an  old  feeble  perfon,  fubje<5t  to  catarrhs. 
Bleeding  plentifully  muft  be  the  principal  thing  to  be 
depended  on  for  the  cure  of  the  firft,  although  this 
method  would  effectually  deftroy  the  other,  who  muft 
be  treated  with  every  thing  which  ftimulates. 

A  rigid  old  man  and  a  healthy  boy  are  both  feized 
with  an  inflammation  tending  to  a  gangrene  in  their 
extremities  ;  evacuations  and  topical  emollient  appli¬ 
cations  are  proper  for  the  boy,  cordials  and  topical 
antifeptics  for  the  man.  ^ 

A  man  and  a  woman  of  middle  age,  healthy  and 
vigorous,  are,  without  any  previous  remarkable  fymp- 
tom,  taken  with  a  fmall  hasmoptoe  ;  the  man  is  let 
blood  plentifully,  kept  cool  with  a  low  diet,  and  has 
aftringents  given  him  ;  the  woman  being  near  the 
time  of  her  menftrua,  is  to  have  this  natural  evacuation 
forwarded. 

Two  perfons  of  the  fame  fex,  and  equal  age,  one 
brought  low  by  a  difeafe,  the  other  plethoric,  catch  an 
ague  at  the  fame  time;  the  plethoric  perfon  requires 
bleeding,  and  other  evacuations  ;  the  other  muft  be 
fupported  by  a  nourifhing  diet  and  cardiac  medicines. 

Two  men  of  equal  age  and  ftrength,  one  of  whom 
has  lived  temperately  and  foberly,  the  other  has  every 
day  drunk  plentifully  of  wine,  are  both  feized  with  a 
fever  ;  the  firft  is  kept  fuccefsfully  with  cooling  emul¬ 
sions,  the  other  muft  have  an  allowance  of  wine ; 
for  ufe  them  in  the  revcrfe  way,  the  temperate  man 
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will  have  his  fever  unfufferably  raifed,  and  the  other 
will  become  quite  difpirited. 

A  child  has  complained  of  pains  in  his  belly,  ffirieks 
frequently,  grinds  his  teeth  in  his  fleep,  and  has  for¬ 
merly  paffed  worms  in  his  ftool  *,  a  man  has  been  feized 
fome  hours  with  a  fever  *,  both  fall  into  epileptic  fits, 
which  are  to  be  cured  in  each  by  removing  their 
caufes,  and  therefore  require  very  different  treatment. 

Two  perfons  brought  low,  one  with  a  fever,  the 
ofher  with  a  palfy  of  fhort  ftanding,  are  taken  each 
with  a  tertian  ague  *,  the  firft  is  to  have  the  ague  ftopt, 
the  other  is  to  bear  it  as  long  as  pofiible. 

One  man  has  been  nigh  exhaufted  with  lofs  of  blood, 
another  has  lived  too  fully  for  fome  time  ;  both  after 
exercife  complain  of  a  great  anxiety  and  difficulty  of 
breathing,  with  a  faintnefs,  inability  in  their  limbs, 
and  trembling  all  over  their  body  *,  their  pulfes  do  not 
beat  ftrong,  and  all  the  perceptible  difference  is  that 
the  arteries  of  the  latter  feel  hard  and  firm  like  a  cord  ; 
while  the  former’s  pulfe  is  foft  and  makes  no  refiftance ; 
though  the  appearance  in  both  is  the  fame,  yet  this 
laft  circumftance,  and  the  preceding  hiftory  determine 
the  difeafes  to  be  oppofite  •,  the  one  is  from  the  empti- 
nefs  of  the  veffels  ;  the  other  from  a  plethora  ;  and 
the  method  of  treating  them  is  directly  the  reverfe  of 
each  other. 

No  rule  is  more  general  than  that  of  bleeding  in  pleu- 
rifies  ;  but  if  in  the  fifth  or  fixth  day  of  the  difeafe  the 
patient  coughs  up  pus,  blood  Jetting  is  hurtful. 

The  common  pradice  in  the  beginning  of  the  fmall- 
pox  or  meafles  is  to  let  blood  *,  but  if  the  exanthemata 
are  pale,  the  pulfe  low  and  flow,  without  any  oppref- 
fion  at  the  breaft,  cardiacs  are  of  fervice,  and  venae- 
fe<5lion  dangerous. 

Authors  forbid  letting  of  blood  in  a  dropfy ;  yet  fup- 
pofe  a  ftrong  man,  after  overheating  himfelf  and  drinking 
great  draughts  of  cold  drink,  to  have  his  belly  fud- 
denly  diftended  with  water ;  and  upon  this  a  great 
difficulty  in  breathing  follows,  and  all  his  veins  grow 
turgid  ;  he  muft  be  blooded,  otherwife  his  difeafe  will 
increafe,  and  the  circulation  of  the  blood  in  the  lungs 
will  at  laft  be  entirely  ft  opt.  To 
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To  cure  the  jaundice  fafely  in  a  plethoric  perfon, 
cfpecially  if  attended  with  an  inflammation  of  the 
liver,  it  is  neceflary  to  begin  with  talcing  blood,  con¬ 
trary  to  the  general  rule  in  this  difeafe. 

In  the  fame  manner,  violent  hyfteric  fymptoms  oc- 
cafloned  by  the  over-fulnefs  of  the  veflels  preventing 
the  menfes  to  flow,  are  only  to  be  removed  and  the 
menfes  to  be  brought  on  by  blood-letting,  notwith- 
ftanding  the  general  maxim  of  making  no  evacuation 
of  blood  at  this  critical  time. 

In  flhort  there  is  no  difeafe,  nor  any  medicine  fo 
univerfally  ufeful  in  it,  but  I  can  fhew  cafes  where 
that  medicine  would  be  very  improper.  Therefore  the 
rational  phyflcian  will  lay  the  foundation  of  his  prac¬ 
tice  on  reafon  and  experience  united. 

5 The  experiment  of  cutting  the  recurrent  nerves, 
carried  on  farther  than  has  hitherto  been  done,  in 
a  letter  from  Dr,  George  Martine  Phy~ 
fician  at  St.  Andrew's  to  Mr.  Monro,  P.  A. 
Yol.  II.  art.  8. 

IN  the  early  times  of  phyfick,  the  dodrine  of  the 
brain  and  nerves  was  little  known  •,  at  length 
phyficians  begun  to  difled  with  care,  animals  both 
living  and  dead  j  and  then  found  that  by  cutting  or 
cornprefling  a  nerve,  the  parts  on  which  it  wasbeflowed 
became  motion lefs :  The  truth  of  this  might  be  proved 
on  any  nerve,  but  the  moll:  remarkable  inftance  is  the 
making  an  animal  dumb  by  tying  the  nerves  near  the 
windpipe  *  thofe  who  firft  made  this  experiment,  ima¬ 
gined  that  the  animal  became  comatous,  which  efFed 
they  afcribed  to  the  obftrudion  of  the  paflage  of  the 
vital  blood,  from  the  heart,  by  the  arteries,  to  the  brain ; 
but  in  RufFus’s  time  this  efFed  was  found  to  arife  from 
the  ligatures  made  on  the  adjacent  nerves ;  and  Galen 
proved,  •  that  tying  the  arteries  occafioned  the  whole 
veflels  at  the  fide  of  the  trachea  to  be  fuddenly  fwelled, 
which  proceeded  from  intercepting  the  influence  of  the 
nerves  on  the  larynx,  and  found  that  thefe  nerves 
>  2  came 
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came  from  the  par  vagum,  and  palling  up  along  each 
fide  the  windpipe,  were  expended  on  the  part  above 
mentioned :  He  in  the  midft  of  a  publick  aflembly 
proved  the  truth  of  this ;  which  was  likewife  confirmed 
by  the  following  accident :  An  ignorant  furgeon  in  extir¬ 
pating  a  tumor  from  a  boy’s  neck,  cut  one  of  thefe 
nerves,  upon  which  he  loft  half  the  ftrength  of  his 
voice,  but  he  efcaped  better  than  another  child,  who 
was  left  quite  dumb  after  the  like  operation,  both  the 
nerves  being  divided.  This  experiment  of  cutting 
thefe  nerves,  was  alfo  confirmed  by  Vefalius  (a). 

About  twelve  years  ago,  I  made  the  experiment  in  a 
pig  which  anfwered  exadtly  ;  therefore  I  cannot  agree 
that  the  voice  would  not  be  entirely  loft,  though 
both  the  recurrent  nerves  were  divided,  whilft  the  fu- 
perior  branches  ftill  fupply  the  larynx  *,  indeed  Galen 
taught  an  inofculation  of  the  recurrent,  with  the  fu- 
perior  branches  of  the  8th  pair,  which  was  copied  by 
Mafta,  Euftachius,  and  Willis ;  but  I  could  never  find 
nerves  diftributed  to  the  larynx,  but  from  the  recur¬ 
rents.  When  the  voice  is  thus  loft,  a  doubt  may  a- 
rife,  whether  the  animal  after  fome  time  may  not  re¬ 
cover  it  again.  To  put  this  out  of  all  doubt,  I  made 
the  experiment  on  a  young  pig :  After  cutting  the 
nerve  on  one  fide,  the  voice  was  only  weaker  *,  but 
upon  cutting  that  on  the  other  fide,  the  animal 
became  quite  dumb  *,  but  you  might  fee  plainly,  by 
the  motion  of  the  thorax,  that  he  endeavoured  to 
make  a  noife.  He  fucked,  and  feemed  well  for  fome 
days,  and  though  he  could  make  a  little  grunting,  he 
could  never  fqueak,  but  breathed  as  though  the  glottis 
was  too  wide. 

This  diforder  increafed,  and  by  degrees  he  loft  his 
ftrength  and  appetite,  and  died  in  feven  weeks  after. 
Upon  differing  the  pig,  I  could  not  find  that  the  la¬ 
rynx  had  fuffered  any  great  change,  but  the  orifices  of 
the  ventricles  were  relaxed,  and  the  membrane  of  the 
glottis  inflamed  on  each  fide. 

It  is  plain  the  ancients  well  knew,  that  the  voice 
(a)  Hum,  corp.  Fab,  vii.  jq.  p.  571. 

;  depended 
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depended  upon  a  proper  aperture  of  the  glottis,  for 
the  author  of  the  treatife  de  voce  &  anhelitu,  fays,  fi 
inftrumenta  vocis  ampliffima  eflent  tunc  vox  deftrue- 
retur.  So  we  conceive,  that  when  the  recurrent  nerves 
are  cut,  the  glottis  will  ftand  always  open,  and  be  in¬ 
capacitated  from  being  fhut  at  the  will  of  the  animal. 

Obfervations  concerning  the  placenta ,  the  two  ca¬ 
vities  of  the  uterus ,  and  Ruyfctis  mufcle  in  fundo 
uteri -y  by  Dr.  Thomas  Simson,  Chandos 
Profejfor  of  Medicine  at  St.  Andrew  Sy  in  a 
letter  to  Dr.  John  Pringle  Phyfciany  and  Pro - 
fejjor  of  Ethics  in  the  Univerfty  of  Edinburgh . 
Vol.  4.  art.  13, 

TH  E  placenta  has  generally  been  looked  upon  as  N 
an  original  part  among  the  fecundines  ;  but, 
from  obfervations,  it  feems  to  have  no  place  in  the 
ovarium,  nor  in  the  uterus,  till  once  the  ovum  be¬ 
comes  contiguous  to  the  fundus  5  at  which  time,  every 
part  contiguous  becomes  really  placenta,  which  is  the 
whole  of  the  chorion,  except  that  fmall  portion  which 
lies  contiguous  to  the  cervix •,  fo  that  at  firft  the  pla¬ 
centa  involves  the  whole  embryo,  except  fo  much  as 
joins  to  the  pafiage  from  the  fundus  to  the  cervix, 
where  fometimes  one  part,  and  fometimes  another, 
of  the  ovum  happens  to  fix  •,  and  confequcntly  fome¬ 
times  one  part,  and  fometimes  another,  is  placenta, 
which  isvaftly  larger  than  the  membranous  part  at  it’s 
firft  appearance.  Heifter  (a)  has  given  us  the  moft 
diftind  account  of  this  affair,  and  elegantly  reprefented 
a.  foetus  of  three  months,  included  in  its  integuments. 
He  tells  us,  that  the  conception  was  almoft  quite  fur- 
rounded  with  fuch  a  fet  of  vafcular  fibres  as  he  has  re¬ 
prefented,  in  the  lateral  and  under-margin  of  his  fi¬ 
gure,  but  that  he  had  fcraped  fo  much  of  them  off  as 
to  give  a  view  of  the  foetus  through  the  membranous 
part. 

(a)  See  the  fourth  edition  of  his  anatomy,  fig.  27. . 
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This  conception  Teems  to  have  every  thing  in  its 
natural  {late ;  whereas,  thefe  early  conceptions  are  ge¬ 
nerally  more  difguifed,  either  by  lying  longer  in  the 
uterus,  or  being  more  Tqueezed  when  difcharged  ;  and 
thus  they  are  found  without  the  embryo,  and  having 
the  fibrous  excrefcencies  obliterated  ;  To  that  Ruyfch 
took  them  for  clotted  blood  fa),  and  to  Harvey  (b) 
they  appeared  like  To  much  jelly.  This  appearance  I 
had  an  opportunity  of  obferving :  A  lady  mifcarried 
about  the  third  month,  with  a  great  effufion  of  the 
lochia ;  which  gave  me  reafon  to  fufped:  that  the  after¬ 
burden  was  Tome  time  loofe  in  the  uterus,  before  it  was 
difcharged:  The  whole  conception  was  about  the 
bignefs  of  a  goofe-egg,  and  uniform  through  its  ex¬ 
ternal  furface,  which  had  fomewhat  the  appearance  of 
a  gelatinous  fubftance  :  But  fcraping  upon  this,  I  found 
it  much  of  the  fame  fibrous  thick  texture,  as  the  after¬ 
burden  in  the  laft  months,  till  I  came  as  far  as  the  cho¬ 
rion,  from  whence  I  fcraped  the  fibrous  part  all  round, 
fo  as  to  leave  it  a  pure  clean  membrane,  fuch  as  what 
Ruyfch  mentions  as  the  only  inftance  wherein  he  did 
not  find  the  placenta  involved  with  blood;  which  I 
think  gives  juft  ground  to  fufpeft,  that  the  fibrous 
part  had  been  torn  off,  which  might  eafily  have 
happened  in  that  tender  ftate.  When  I  came  to 
the  membranous  part,  I  faw  diftiniftly  the  fibrous 
part  every  way  inferted  into  it ;  nor  did  I,  through 
the  whole  circumference,  find  the  lead  difference  a6  to 
the  manner  the  fibrous  part  was  attached  to  the  mem¬ 
branous,  fo  as  to  fufped:  one  part  for  placenta  more 
than  another.  Only  at  one  part  I  found  a  fmall  flit, 
which  led  into  the  membranous  bag  into  which  the 
ftioulders  of  an  apofteme  lancet  would  have  had  diffi¬ 
culty  to  have  entered.  W'hen  I  opened  the  bag  fully, 
there  was  nothing  in  it  of  foetus  or  humour:  Only  to 
one  part  1  found  hanging  about  an  inch  of  the  umbi¬ 
lical  cord. 

This  gives  a  diftind:  notion  of  Galeatius's  cafe  ;  of 

(a)  Obferv.  Decas  2.  obf-.IT.  io.  Thef.  6.  N.  40.  (b)  Da 

gentrat  difTert.  69. 
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his  facculus  and  adhering  flefhy  fubftance,  which  he 
could  not  diftinguifh  from  the  placenta  ;  and  ffiows 
that  the  embryo  had  been  fqueezed  through  the  aper¬ 
ture  found  in  the  conception.  How  thefe  apertures 
happen,  fo  as  to  allow  the  fmall  embryo  to  pafs  them 
('which  we  may  luppofe  to  take  place  frequently,  fince 
Ruyfch  tells  us  the  embryo  is  frequently  miffing  (a) ;) 
may  eafily  be  underftood  on  my  hypothecs,  that  the 
part  of  the  fecundines  next  to  the  cervix,  where  they 
are  not  contiguous  to  the  fundus,  keeps  always  mem¬ 
branous,  and  has  nothing  to  fupport  it ;  fo  that  it 
muft  eafily  yield,  and  being  deftroyed,  the  part  which 
is  covered  muft  appear  only  as  a  flit.  All  thefe  cafes 
are  mola’s  with  La  Motte  (b),  where  the  fmall  mem¬ 
branous  part  is  torn,  and  the  water  and  embryo  dis¬ 
charged,  which  happens  frequently  ;  and  this  proba¬ 
bly  has  given  ground  to  the  numbers  of  mola’s  which 
we  have  recorded,  and  occaflon  of  their  being  di- 
ftin&ly  treated  of  by  almofl:  every  writer  in  midwifery, 
who  have  given  us  Arrange  accounts  of  them.  As 
moft  obfervators  concur  as  to  the  placenta  furround¬ 
ing  the  embryo  for  the  firfl:  two  or  three  months,  fo 
it  is  generally  agreed  upon,  that  it  is  ftill  lefler  in  pro¬ 
portion  to  the  membranous  parts  of  the  integuments, 
the  nearer  they  come  to  the  ninth  month.  Blafius 
obferved,  that  the  placenta  covered  almofl:  the  whole 
embryo  in  the  fourth  month.  This  placenta  had 
much  the  appearance  of  that  defcribed  by  Heifter,  and 
its  proportion  to  the  membranous  parts  is  agreeable  to 
Ruyfch’s  reprefentations.  I  lately  faw  a  mifcarriage  of 
twins,  the  firfl:  of  which  came  away  without  its  inte¬ 
guments,  and  the  other  with  them,  all  entire,  in  the 
midfl:  of  the  waters,  alive,  though  but  of  five  months. 
In  both,  the  placenta  was  much  of  the  fame  extent 
with  the  membranous  part,  and  not  inferior  to  what  it 
is  at  full  growth  :  So  that  for  the  four  lafl:  months  the 
placenta  is  obfcure,  but  that  of  the  membranous  part 
confiderable,  being  at  leafl:  five  times  larger  than  the 
placenta  at  that  time. 

(a)  Thef.  vi.  num.  Si .  (b)  Des  accouchemens  liv.  1.  cbf.  3. 

From 
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From  the  hiflories  already  quoted  it  appears,  that 
the  whole  furface  of  the  ovum,  which  is  at  firft  conti¬ 
guous  to  the  cavity  of  the  fundus,  is  in  fad  placenta  * 
for  further  confirmation  of  which  do£lrine,  I  fhall  con- 
fider  the  rile  of  the  placenta  in  other  animals. 

In  animals,  where  the  ovum  has  its  fupplies  by 
means  of  cotyledons,  which  are  original  parts  in  the 
uterus  or  its  horns  (a),  it  is  evident,  that  fuch  parts  of 
the  chorion  or  furface  of  the  ovum  become  caruncle 
or  placenta,  as  come  in  contact  with  the  cotyledons, 
and  thefe  only  :  In  the  hind,  in  whofe  uterus  Harvey 
takes  notice  of  ten  cotyledons,  there  are  exactly  fo 
many  caruncles  upon  the  chorion,  and  of  the  fame  ex¬ 
tent  and  figure :  In  fheep  and  cows,  round  whofe 
chorion  Needham  has  found  fixty,  feventy,  eighty 
cotyledons,  the  caruncles  always  correfpond  in  nun> 
ber  and  fhape  *,  a  clear  proof  that  the  caruncle  is  pro¬ 
duced  upon  the  chorion  by  the  influence  of  the  coty¬ 
ledon.  In  mares  and  fwine,  all  the  time  the  ovum 
keeps  difengaged  from  the  uterus,  nothing  fibrous  or 
like  a  caruncle  appears  upon  the  chorion  *,  nor  do  the 
cotyledons  appear,  but  upon  the  conception  coming 
in  contad  with  the  uterus,  the  cotyledons  are  feen, 
and  caruncles  anfwering  to  them  (b).  The  fame  thing 
holds  in  thofe  animals  who  have  particular  cells  along 
the  horns  for  receiving  and  nourifliing  the  ovum  ;  fuch 
as  rats  and  mice,  in  which  the  ovum  is  joined  to  the 
cell  by  mediation  of  one  cotyledon  *,  upon  their  inve- 
lopments  there  is  but  one  caruncle  exadly  fhaped  like 
the  cotyledon :  But  in  dogs  and  cats,  and  fuch  like, 
where  there  is  a  particular  cell  fitted  for  the  ovum, 
without  the  mediation  of  a  cotyledon,  the  placenta  is 
exadly  of  the  fhape  of  the  cell,  which  is  a  portion  of 
a  cylindrical  tube  j  and  the  cell  being  open  at  both 
fides,  the  membranous  part  extends  itfelf  to  them : 
So  that  in  thefe  creatures  the  placenta  appears  as  a 
belt  round  the  chorion.  And  as  in  the  feparation  of 
the  human  placenta,  blood  always  appears,  fo  it  does 

(3)  Ad  finem  Thef.  5.  Arcul.  3.  Ruyfch.  (b)  Needham 

Embrioioniia.. 
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in  them  upon  the  fame  occafion,  but  not  in  animals 
with  cotyledons,  except  the  cotyledons  be  brought 
away  with  the  caruncles  as  I  have  feen  frequently  in 
cows :  So  that  the  cells,  in  which  the  ovum  fixes 
without  cotyledons,  are  prepared  for  the  engraftment 
of  the  ovum,  in  the  fame  manner  as  is  the  fundus  of 
the  human  uterus ;  fince,  as  in  them,  all  becomes 
placenta,  contiguous  to  the  cells,  and  that  part  mem¬ 
branous  which  extends  beyond  them.  And  thus  in 
all  animals,  it  is  manifeft,  that  the  fibrous  part  of  the 
fecundines  or  placenta  is  owing  to  the  foil ;  there  is  a 
proper  foil  for  fuch  a  produdion  in  every  animal, 
though  prepared  in  a  different  way.  There  are  other 
material  confiderations,  which  add  to  the  force  of  our 
arguments.  By  this  dodrine  of  ours,  it  follows,  that 
when  two  or  more  ova  arrive  at  once  at  the  cavity  or 
fundus  uteri,  all  their  placenta’s  will  be  confined  to  it, 
and  confequently  will  only  take  up  the  fpacc  ordina¬ 
rily  poffeffed  by  one ;  and  all  of  them  being  contigu¬ 
ous  and  taken  together,  will  be  of  the  fhape  of  the 
fingle  placenta.  This  is  a  neceffary  confequence  of 
what  we  have  advanced,  and  I  refer  to  praditioners, 
if  in  births  where  there  are  more  than  one  at  a  time, 
they  do  not  find  either  all  the  placenta’s  together,  or 
marks  of  their  having  been  contiguous.  In  the  cafe 
of  twins  before-mentioned,  I  obferved  the  place  where 
the  two  had  been  contiguous,  and  evidently  faw  marks 
of  their  being  torn  away  from  one  another  by  violence. 
In  others,  which  I  confidered  this  in,  when  the  in¬ 
fants  had  come  to  their  full  time,  though  I  faw  not 
fo  much  marks  of  violence,  yet  I  eafily  difcerned  the 
fides  of  the  placenta’s  which  had  been  contiguous: 
But  inftances  where  they  come  away  feparate  are  not 
fo  frequent  as  thofe  where  they  come  away  united : 
And  this  holds  where  there  are  three  or  four  chil¬ 
dren  at  a  birth,  of  which  we  want  not  examples. 
Thus  la  Motte  (a)  has  two  inftances  of  three  at  a  birth  •, 
in  one  of  which,  the  placenta’s  were  all  joined  together 
as  one  *,  in  the  fecond,  two  were  joined,  and  the  third 
(a)  Ibid.  chap.  42, 
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cattle  away  by  itfelf.  Mr.  Saviard  fa)  gives  us  two 
examples  exadtly  parallel*  Vieuflens,  in  his  treatife 
upon  the  uterus,  tells  us,  that  he  faw  an  inftance 
where  the  three  were  in  one ,  though  their  boun¬ 
daries  were  moft  diftincft.  Luca  Shrasckius  gives  an 
account  (b)  of  four  produced  at  a  birth,  all  of  whofe 
placenta’s  were  combined  as  one,  though  feparated  by 
certain  furrows  into  four  parts,  each  of  which  had  an 
umbilical  cord,  which  is  always  the  cafe  where  diffe¬ 
rent  placenta’s  are  thus  combined*  The  whole  cir- 
cumftances  argue  for  what  I  advanced,  that  every  part 
of  the  ova  which  lies  next  the  fundus  uteri,  becomes 
placenta  *,  and  if  at  once  there  are  received  two,  three 
or  four  ova,  then  fo  much  of  every  one  as  touches 
the  fundus  becomes  placenta  *,  and  of  neceflity  all 
the  placenta’s  mud  be  contiguous,  they  filling  up  the 
cavity  of  the  fundus  exadtly  amongft  them.  And  as 
by  the  light  I  have  fet  the  placenta  in,  vve  fee  how 
the  placenta’s  are  always  crowded  together,  when  there 
are  more  than  one  at  a  birth  fo  from  it  we  come  to 
underftand  how,  in  cafes  where  there  is  but  one,  as 
Well  as  where  there  are  more,  the  place  of  the  pla¬ 
centa  into  which  the  umbilical  cord  is  inferted, 
fhould  be  altogether  uncertain  ;  for  the  ovum  with 
the  embryo  attached  to  it,  landing  at  the  fundus, 
that  part  of  it  into  which  the  umbilical  cord  is  infer- 
ted,  will  anfwer  fometimes  to  one  part  of  the  fundus, 
and  fometimes  to  another,  there  being  nothing  to  de¬ 
termine  the  loofe  egg  into  one  poftufe  there  more 
than  another.  If  we  fuppofe  then  the  part  of 
the  ovum  into  which  the  cord  is  inferted,  fixed  at  the 
moft  vertical  part  of  the  fundus,  and  that  all  of  it  be¬ 
comes  placenta  contiguous  to  the  fundus,  then  it  is 
plain,  the  cord  will  be  found  at  the  center  of  the  pla¬ 
centa.  v  But  if  we  fuppofe  that  the  part  of  the  ovum 
with  the  cord  fixes  near  to  the  boundary  of  the  fundus 
and  cervix,  then  the  cord  muft  be  at  the  circumference, 

(a)  Nouveau  recueil  d’obfervation*,  nura.  82.  ({b)  MifcelL 

N,  curiof.  dec.  1 1.  an.  2.  obf.  9.  p.  20. 

M  m  as 


466  MEDICAL  ESSAYS 

as  I  have  feen  it  ieveral  times,  and  in  one  cafe  of  twins, 
where  the  placenta’s  were  both  united,  both  cords 
were  inferted  within  half  an  inch  of  the  circumference 
of  their  placenta’s.  I  have  feen  it  in  a  variety  of  places 
of  the  area  different  from  the  center  j  in  which  cafes 
the  inlertion  of  the  cord  had  got  a  different  place  of 
the  fundus  to  fettle  in  form  the  other  two.  So  that 
ail  thefe  phenomena  become  moft  plain  and  intelli¬ 
gible  upon  admitting  our  hypothecs,  and  are  moft  cer¬ 
tain  proofs  of  its  authenticity.  There  is  one  thing 
follows  from  this  dodrine,  which  perhaps  will  be  fome- 
what  debated,  which  is,  that  extra-uterine  conceptions 
can  have  no  placenta.  Authors  give  no  inftances  to 
the  contrary:  They  indeed  fpeak,  as  if  they  had  no 
doubt  but  they  fhould  have  had  them.  But  this  feems 
to  have  arifen  wholly  from  prejudice  *,  for  upon  exa¬ 
mining  into  the  diftind  cafes,  we  have  no  ground  to 
reckon  that  they  had.  What  I  have  yet  met  with  on 
this  head,  rather  confirms  my  dodrine  than  oppofes  it, 
that  the  fundus  uteri  is  a  place  peculiarly  fitted  for  the 
growth  of  the  placenta,  as  well  fitted  foils  encourage  the 
growth  of  the  roots  of  trees  and  fhrubs,  many  of  which 
are  propagated  by  the  branches,  however  placed  *,  fo 
that  every  part  of  them  feems  equally  fitted  to  be  root 
or  branch.  Againft  this  dodrine,  of  every  part  of  the 
chorion  becoming  placenta  which  is  contiguous  to  the 
fundus,  it  may  be  urged  that  fometimes  in  the  middle 
of  the  placenta  there  have  been  found  membranous 
portions.  But  fuch  examples  as  thefe  rather  add  than 
detrad  from  the  force  of  my  arguments ;  fince  by  them 
it  would  appear,  that  what  is  placenta  was  originally 
membranous. 

I  muft  next  confider  whence  the  cavity  is  formed, 
which  in  the  laft  momhs  contains  the  infant,  the 
greateft  fhare  of  the  waters,  and  all  the  fecundines, 
except  the  placenta  :  For  fince  the  placenta  pofleftes 
all  the  fundus,  the  reft  of  the  cavity,  which  contains 
*  the  other  parts,  muft  arife  and  have  its  formation  from 
fome  other  part  p  the  uterus  has,  contiguous  to  the 
fundus,  another  cavity,  the  cervix  *  contiguous  to 
2  which 
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which  wc  obferved  the  ovum  membranous.  So  that 
fince  the  fundus  does  not  diftend  beyond  the  placenta, 
the  reft  of  the  cavity  at  the  Jaft  months  muft  arife 
from  the  cervix ;  and  agreeable  to  this  the  os  tineas 
then  opens  into  one  uniform  cavity,  where  cervix  and 
fundus  are  confounded  together.  And  thus  Deven* 
ter’s  figure  of  the  uterus  immediately  after  child-bed 
is  of  a  globular  fhape,  comprehending  both  fundus 
and  cervix  ;  and  from  what  Vefalius,  Ruyfch  and  De¬ 
venter  obferve,  concerning  the  pofition  of  the  round 
ligaments  and  tubes  of  the  uterus  (a),  in  the  firft  and 
laft  months,  it  is  manifeft  that  the  uterus  does  not 
diftend  equally  in  all  its  parts  :  For  not  only  thefe  ap- 
pendices  of  the  uterus  keep  very  near  to  the  os  tincse, 
fo  that  the  greateft  part  of  the  bulk  of  the  uterus  is 
above  them  towards  the  laft  months,  but  thofe  upon 
the  one  fide  are  much  lower  than  their  neighbours 
upon  the  other.  So  that  we  muft  fuppofe  the  uterus 
to  extend  fometimes  to  one  fide  more  than  to  another* 
And  irom  this  it  muft  follow,  that  fometimes  the  pla¬ 
centa  will  be  found  in  one  place  of  the  cavity,  and 
fometimes  in  another;  and  not  as  Ruyfch  andDeven- 
ter  maintain,  always  fixed  at  the  vertical  part.  In  an 
uterus  I  faw  with  Dr.  Douglas,  where  the  fecundineS 
were  ftill  in  fitu,  the  placenta  was  wholly  to  a  fide ;  a 
certain  proof  againft  their  authority.  But  however  in- 
conftant  the  uterus  be,  as  to  the  manner  of  its  diften- 
fion,  this  is  certain,  that  the  placenta  inviolably  ad¬ 
heres  to  the  cavity  of  the  fundus  ;  with  this  it  is  in¬ 
grafted,  and  can  never  fhift  its  place.  And  therefore 
as  we  allow  that  the  placenta  is  found  fometimes  in 
the  lateral  parts  of  the  uterus,  fo  it  is  a  fign  that  the 
uterus  has  diftended  much  more  on  one  fide  than 
another  :  And  this  feems  pretty  much  confirmed  by 
the  obfervation  of  fuch  as  have  been  frequently  preg¬ 
nant,  fome  of  which  have  been  fenfible,  that  the  bulk: 
of  the  uterus,  in  one  courfe  of  pregnancy,  has  had  a 

(a)  Vefal.  lib..  $.  cap.  15.  Ruyfch.  Thef.  8.  n.  3.  not.  2.  De- 
rentr.  Ars  obftetr.  cap.  9.  fig.  4. 
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very  different  fituation  from  what  it  has  had  in  an¬ 
other. 

Ruyfch,  in  examining  into  the  ftru&ure  of  the  part 
into  which  the  placenta  was  fixed,  found,  that  the 
fibres  were  concentrical,  runningin  fomething  of  a  circu¬ 
lar  courfe,  and  placed  at  the  fundus  uteri.  But  he 
feemsto  take  the  fundus  in  a  different  fenfe  from  what 
we  have  done  •,  he  meaning  by  it  the  uppermoft  and 
moft  vertical  part  of  the  capacity  of  the  uterus,  when 
in  its  enlarged  ftate  ;  whereas  we  ftridly  underftand 
by  it  the  cavity  which  Morgagni  defcribed  under  that 
name,  in  his  third  figure  of  the  firft  of  his  adverfaria. 
And  by  what  we  have  advanced  we  reckoned  it  de- 
monftrated,  that  this  fundus  in  its  whole  extent,  makes 
up  what  Ruyfch  called  his  mufculus  uterinus,  this  being 
the  part  to  which  the  placenta  infallibly  adheres  in  all 
cafes  :  So  that  what  Ruyfch  obferved  of  the  circular 
courfe  and  centrical  pofition  of  thefe  fibres,  in  the  en¬ 
larged  ftate  of  the  uterus,  muft  inftrud  us  in  the 
make  and  ftrudure  of  that  cavity  ;  that  it  has  its 
fibres  difpofed  in  a  circular  courfe,  having  the  moft 
vertical  part  for  their  common  center,  being  in  minia¬ 
ture,  that  very  courfe  of  fibres  Ruyfch  has  defcribed 
as  one  mufcle,  and  reprefen  ted  as  fuch  in  his  traClatio 
anatomica  de  mufculo  in  fundo  uteri ;  where  though 
he  has  reprefented  none  of  the  fibres  as  a  compleat 
circle,  yet  they  are  all  circular,  keeping  the  courfe  we 
have  defined :  In  that  trad  he  fpeaks,  as  if  part  of 
the  placenta  did  not  anfwer  to  the  mufcle  in-  fome 
cafes,  but  tells  us  no  inftance  where  he  found  it  fo. 
From  our  account  of  things,  the  placenta  can  never 
be  found  feparate  from  this  mufcle,  which  originally 
was  the  whole  of  the  cavity  of  the  fundus  uteri,  to 
which  the  ovum  inevitably  fixes.  In  the  enlarged 
ftate  of  the  uterus,  the  fundus  anfwers  well  the  office 
of  a  mufcle,  in  feparating  the  placenta  :  For  the  pla¬ 
centa  of  itfelf  contracts  not,  and  therefore  on  the  con¬ 
tents  of  the  uterus  being  difcharged,  and  fo  the  over- 
ftretched  fibres  left  at  liberty,  thefe  circular  ones,  at¬ 
tached  to  the  placenta,  in  contracting,  muft  defert  the 

placenta 
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placenta  and  leave  it  loofe,  which  is  the  office  Ruyfch 
allotted  to  it.  And  as  he  has  defcribed  this  part  very 
concave  and  hollow,  I  make  no  doubt  that  thofe  who 
fee  the  uterus  immediately  after  delivery,  will  fee  this 
cavity  forming  by  itfelf,  as  it  has  appeared  to  Ruyfch. 
What  confirms  me  in  this  notion  is,  that  on  managing 
an  adhering  placenta,  I  have  found  it  included  in  a 
diftindl  pouch  by  itfelf*,  which  particularly  happened 
in  a  cafe  where  there  were  twins,  and  where  the  fecond 
child  was  fo  included  in  this  diftindl  cavity,  that  after  the 
delivery  of  the  firft,  when  I  was  fearching  for  the 
placenta,  not  fufpe&ing  twins,  I  felt  no  more  of  the 
fecond  than  part  of  the  head,  though  now  I  was  in 
the  region  of  the  fpleen  *,  and  before  this  place  there 
was  a  large  vacancy  between  it  and  the  os  tineas : 
After  I  had  made  way  for  the  child,  I  had  occafion  to 
bring  both  placenta’s,  though  they  were  diftindt,  from 
the  fame  cavity,  which  was  contracting  very  fait.  If 
I  had  not  had  a  particular  notion  of  the  fundus  at  that 
time,  I  fhould  have  been  ready  to  have  fufpected  an 
uterus  divided  in  two,  or  an  uterus  with  horns.  Since 
that  time,  I  was  called  to  a  woman  who  continued  in 
very  hard  labour,  though  delivered  of  her  child,  and 
whofe  belly,  immediately  above  the  os  pubis,  was 
bulky  and  hard  :  I  got  eafy  accefs  into  the  uterus, 
which  was  hard  and  inflamed  all  round  its  cavity,  and 
part  of  it  forced  down  below  the  os  pubis  into  the  va¬ 
gina  *,  which  certainly  was  the  occafion  of  the  labour ; 
But  fomewhat  to  the  right  fide  above  the  pubis,  1  was 
fenfible  of  a  diftinfl  cavity,  which  two  or  three  fingers 
had  difficulty  to  enter.  This  I  reckoned  the  fundus 
taking  its  proper  form  by  means  of  its  circular  fibres  *, 
which,  according  to  what  we  have  fhewed  from  Ruyfch, 
are  to  be  diftinguifhed  from  the  other  parts  of  the 
uterus  in  its  enlarged  ftate.  From  all  which  hiftory, 
the  defign  of  parting  the  uterus  into  an  upper  and  un¬ 
der  cavity  is  manifeit,  the  firfl:  being  defigned  for  the 
convenient  ingraftment  of  the  placenta  into  one  cer¬ 
tain  place  of  the  uterus,  and  the  other  for  receiving  and 
giving  place  to  the  membranous  part  of  the  fecun- 
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dines  :  By  which  contrivance,  the  mufculus  Ruyfchii 
and  placenta  muft  always  be  together,  and  the  mem¬ 
branous  part  of  the  fecundines  muft  always  be  conti¬ 
guous  to  the  os  tincae, 

I  (hall  conclude  with  one  fuppofition  relating  to  the 
globulous  fmall  bodies  fcattered  through  the  whole 
bounds  of  the  cervix ;  and  that  is  that  they  fecrete  a 
mucous  humour  to  keep  feparate  the  membranous  part 
of  the  fecundines  and  the  contiguous  cervix.  It  was 
moft  convenient  that  they  fhould  be  kept  from 
uniting;  and  nature,  for  this  end,  in  other  places,  has 
contrived  fuch  a  fet  of  fmall  glandular  bodies  ;  fo  that 
it  is  natural  to  fuppofe  they  may  be  employed  the 
fame  way  here :  For,  in  pregnancy,  the  inner  furface 
of  the  cervix  is  fo  dilated,  as  to  be  of  equal  extent 
with  the  membranous  part  of  the  fecundines,  and  of 
confequence,  theglandular  bodies  will  be  proportionally 
fcattered  through  that  fpace ;  and,  in  their  moft  en¬ 
larged  ftate,  come  to  fupply  that  great  quantity  of 
mucous  humours  which  flow  from  women  near  the 
time  of  the  birth :  Which  muft  certainly  flow  from 
the  whole  bounds  between  the  membranous  part  of 
the  fecundines  and  contiguous  part  of  the  uterus,  and 
fo  lubricate  much  the  os  tineas,  as  San&orinus  would 
have  them,  whole  account  of  this  part,  both  as  to  the 
Jargenefs  of  the  cervix  toward  the  birth,  and  the  dif- 
pofal  of  thefe  glandular  bodies,  agrees  with  our  hypo* 
fhpfis  (a) 

(a)  Cbferv.  Anatf  cap.  jr,  §.9. 
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An  Eftay  towards  di [covering  a  fafe  remedy  for 
difolving  the  ft one  ; *  by  Robert  Wh  ytt, 
M.  D,  Fellow  of  the  College  of  Phyfcians  at 
Edinburgh.  VoL  v.  art.  69. 

TH  E  difficulty  attending  a  courfe  of  Mrs.  Ste¬ 
phens’s  medicines  is  fo  great,  that  feveral,  after 
taking  them  for  many  months  without  any  benefit, 
have  fubmitted  to  be  cur,  rather  than  go  on  any  longer 
with  a  medicine  fo  extremely  naufeous,  and  which 
had  greatly  increafed  their  pains,  without  bringing  any 
thing  away  (a). 

Dr.  Hartley  (b)  has  endeavoured  to  remedy  this 
by  leaving  out  the  fuperfhious  part  of  her  compofi- 
tions,  yet  the  egg- fhell- powder  is  fo  naufeous,  and  the 
quantity  of  foap  fo  great,  that  few  will  continue  to 
take  the  medicines  even  thus  reduced  for  any  confi- 
derable  time. 

It  appears  from  Dr.  Hartley’s  (c)  account,  that  the 
powder  which  Mrs.  Stephens  ufed  long  before  fhe  gave 
foap  in  any  quantity,  is  no  other  than  lime  ;  and  from 
the  experiments  of  Mr.  Hales,  that  quicklime  is  the 
only  thing  which  gives  virtue  to  her  compofitions. 
Hence  it  was  probable  that  lime-water  would  prove  a 
good  difTolvent  for  the  ftone  ;  and  it  is  reafonable 
to  expedfc  great  benefit  from  it  •,  for  by  its  means  the 
virtues  of  a  greater  quantity  of  lime  may  be  fafely  con¬ 
veyed  into  the  blood.  In  foap  the  lime  bears  an  in- 
confiderable  proportion  to  the  other  ingredients,  (d)  and 

M  m  4  of 

(a)  Dr.  Jurin’s  cafe,  p.  4  and  5.  (b)  See  his  fupplement  to 

the  view  of  the  prefent  evidence.  (c)  Hartley’s  fupplement  the 
prefent  view  p.  1 . 

( d )  In  England  they  make  foap  with  a  lye  of  potalh  and 
quicklime,  boiled  up  with  fat  and  oil  to  a  proper  confidence, 
and  it  is  upon  the  fuppofition  of  Alicant  foap  being  alfo  made  in 
this  manner  that  Mr.  Hales’s  experiments  moilly  proceed  ;  for 
having  found  a  lye  of  potalh  and  quicklime  to  diffolve  the  ftone 
more  quickly  than  any  thing  except  fpirit  of  nitre,  it  was  reafon- 

able 


472  MEDICAL  ESSAYS 

of  the  powder  greatly  weakened  by  being  expofed 
fixty  days  to  the  air,  only  a  few  fcruples  are  exhibited 
a  day,  and  it  is  probable  that  even  this,  for  want  of 
being  fufficiently  diluted,  has  been  the  occafion  of  great 
heat  and  uneafinefs  in  many  people’s  ftomachs.  It 
has  been  found  by  experiment  that  lime-water  will 
difTolve  a  ftone,  and  therefore  it  is  fomewhat  probable 
that  it  would  fo  far  medicate  the  urine  as  to  enable  it 
to  difTolve  one  in  the  bladder.  But  hypothetical  rea- 
foning  on  the  virtue  of  drugs  is  unfatisfa&ory  *,  the 
effe&s  of  lime-water  therefore  will  beft  appear  from 
the  following  hiftory  : 

Mr.  David  Millar  of  Kirkaldy,  about  60  years  of 
age,  had  been  often  diftrefted  by  ftones  palling  from 
the  kidneys  to  the  bladder  fince  the  year  1704  ;  fome- 
times  he  has  had  fevere  fits  of  pain  once  or  twice  in  a 
year,  and  fometimes  but  once  in  two  or  three  years, 
and  thefe  from  two  to  fourteen  days  continuance,  but 
in  a  tew  days  after  thefe  fits,  he  voided  ftones,  till 
June  1740,  when  after  a  painful  fit,  the  ftone  arrived 
at  his  bladder  ;  but  all  his  endeavours  to  make  it  pafs, 
as  riding,  walking  quick,  jumping  and  drinking  plen¬ 
ty  of  proper  liquors  were  in  vain.  For  half  a  year- 
after  this  he  was  troubled  with  frequent  obftrutftions 
in  making  urine,  although  without  any  great  pain,  ex¬ 
cept  in  voiding  the  laft  drops.  Since  March  laft  (1741) 
upon  riding  or  walking  a  mile  or  two,  his  urine  was 
mixed  with  blood.  From  January  he  could  not  re¬ 
tain  his  urine,  which  went  from  him  every  eight  or 

able  to  expert  that  foap,  of  which  this  conftitutes  fo  confiderable  a 
part,  ihould  be  poflefled  of  a  diflolving  virtue  Iikewiie  [  But  I  have 
been  informed  by  a  gentleman  of  undoubted  credit,  who  was  at 
Alicant  in  Valencia,  where  the  bell  foap  is  made,  that  there  is  no 
quicklime  uled  in  its  compoiition,  but  inflead  of  it  only  lime- 
water,  which,  together  with  the  alcaline  fait,  got  from  the  afhes 
of  the  herb  kali,  and  oil  of  olives,  is  boiled  in  large  caldrons, 
till  it  acquires  a  proper  thicknefs,  when  they  pour  it  out  on  a  floor, 
and  before  it  hardens,  cut  it  into  bricks.  See  alfo  Lemery’s  di&ic- 
naire  de  drogues  p.  485.  lt  Savon  eft  une  compofttion  faite  avec 
.  ‘  ‘  i’hujle  u’olives  la  plus  grofiiere,  de  Bamidon,  de  l’eau  de  chaux, 
{<  &  de  la  leflivetiree  de  cendres  du  kali.”  The  ftarch,  he  fays 
afterwards,  is  only  fometimes  added,  in  order  to  make  the  foap 
whiter  and  turn  iopner  thick, 

the 
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ten  minutes  with  ftimulating  pains  ;  yet  fometimes  he 
had,  after  keeping  warm  and  fweating,  intervals  of 
eafe  for  a  day  or  two.  In  May  1741  he  began  to  take 
half  an  ounce  of  foap  every  day ;  in  the  end  of  July 
he  increafed  it  to  an  ounce,  and  in  the  beginning  of 
September  to  near  an  ounce  and  a  half;  but  his  pain, 
bloody  urine,  and  inability  to  retain  his  urine  {fill  con¬ 
tinued.  In  the  end  of  September,  I  advifed  him  to 
drink  with  his  foap  a  pound  of  lime-water,  and  to  in- 
creafe  it  gradually  to  three  pounds  a  day,  and  to  drink 
no  more  of  other  liquors  than  was  neceflary  to  quench 
his  thirft.  In  five  days  he  began  in  fome  meafure  to 
retain  his  urine,  and  his  pain  and  bloody  urine  after 
exercife  decreafed.  November  13th,  he  walked  fix 
miles,  yet  retained  his  urine  for  ten  hours  together, 
and  then  voided  it  without  pain  or  blood. 

November  15th  at  night,  trying  to  make  water,  he 
found  a  {lone  entering  the  urethra,  and  obftru&ing  it, 
which  it  continued  to  do  all  night ;  he  fiept  little,  and 
often  attempted  to  urine,  but  could  not,  unlefs  a  very 
little,  and  that  drop  after  drop.  Next  morning,  find¬ 
ing  an  inclination  to  urine,  and  endeavouring  it  with 
all  his  force,  he  voided  a  fmooth  {lone  about  the* 
bulk  of  a  common  bean,  of  a  whitifh  wafhed  colour; 
whereas  all  thofe  he  had  palled  formerly  were  of  a 
brown  colour  and  rough  ;  it  appeared  plainly  to  be  a 
part  of  a  larger  Hone. 

November  17th,  he  walked  upwards  of  two  miles 
without  any  pain  or  bloody  urine. 

November  18th,  after  making  urine,  he  felt  fome- 
thing  at  the  neck  of  his  bladder,  occafioning  a  flight 
obtufe  pain,  which  he  took  to  be  another  {lone. 

From  this  till  the  beginning  of  December,  he  was 
very  eafy,  not  having  been  obliged  above  three  or 
four  times  a  day  to  make  water,  which  was  never 
mixed  with  blood,  nor  attended  with  pains ;  only 
twice  or  thrice  he  found  his  urine  fuddenly  flop,  when 
he  was  voiding  it,  and  once  he  thought  a  Hone  was 
entering  the  paflage,  which  a  little  after  fell  back  in¬ 
to  the  bladder ;  when  he  Humbled  or  ftept  down  a 
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ftair,  he  felt  fomething  heavy  in  the  under  part  of  the 
bladder  ;  his  urine  during  all  this  time  had  a  great 
deal  of  white  fediment,  and  fome  brown ilh  flakes  in  it. 

December  3d,  at  night,  the  ftone  entered  the  be¬ 
ginning  of  the  urethra,  where  it  ftuck,  till  the  feventh 
in  the  morning,  during  which  time  his  urine  was  much 
obftru&ed,  coming  away  in  drops,  or  in  a  fmall  ftream 
with  a  good  deal  of  pain.  From  this  to  the  end  of  De¬ 
cember,  he  was  often  in  the  fame  condition,  the  done 
flicking  in  the  paflage,  fometimes  half  a  day,  and  fome- 
times  a  day  and  night,  and  then  falling  back  into  the 
bladder,  but  without  thofe  piercing  pains  he  felt  before 
the  ufe  of  the  lime-water ;  he  could  now  retain  his  urine 
half  a  day,  and  then  void  it  without  pain.  On  empty¬ 
ing  his  bladder  he  perceived  the  preflure  of  the  ftone, 
if  he  walked  a  little  ;  but  when  there  was  any  quan¬ 
tity  of  urine  in  it,  this  became  lefs  perceptible.  He 
now  enjoys  a  good  degree  of  health,  and  continues 
uflng  the  foap  and  lime-water  daily,  which  laft  he 
frequently  takes  at  his  meals,  inftead  of  any  other 
drink,  and  thinks  his  urine  taftes  a  little  of  it. 

January  4th,  1742,  at  night,  he  found  a  flone  had 
got  into  the  beginning  of  the  urethra,  which  in  a  good 
meafure  hindred  him  from  voiding  any  urine  ;  how¬ 
ever,  next  morning,  it  came  away  ;  it  is  larger  than 
that  which  he  paflfefd  before,  and  is  evidently  a  piece 
of  the  fame  ftone. 

For  fome  days  after  the  urethra  was  tender  and  a 
little  pained,  which  occafioned  his  making  urine  more 
frequently  than  ufual ;  but  this  foon  went  off,  and 
ever  ftnce  he  has  been  perfe&ly  free  from  all  pains 
and  fymptoms  of  the  gravel,  which  he  chiefly  afcribes 
to  the  lime-water. 

Upon  this  hiftory  it  is  natural  to  obferve, 

1.  That  the  flone  firft  pafted  was  a  fragment  of  a 
larger  flone,  from  its  edges  being  ftiarp,  while  the 
reft  is  fmooth  and  round,  and  a  red  nucleus  plainly 
appeared  in  the  middle ;  but  it  is  put  out  of  all  doubt, 
by  the  ftone  lafl  paft,  which  tallies  pretty  exactly  with 
the  former,  is  evidently  of  the  fame  texture,  and  the 

two 
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two  together,  excepting  a  fmall  deficiency  at  one  end, 
feem  to  make  up  a  complete  (tone.  Whether  what  is 
wanting  has  pafled  in  fragments  unobferved,  or  quite 
diflolved  in  a  white  fediment  is  not  fo  certain.  Be- 
fides,  as  he  had  no  ftones  palling  from  his  kidneys  to 
his  bladder  fince  June  1740,  if  we  deny  thefe  ftones 
to  have  been  one,  we  muft  luppofe  them  lodged 
eighteen  months  in  the  bladder,  without  ever  acquir¬ 
ing  a  greater  bulk,  or  ever  endeavouring  to  pafs,  nei¬ 
ther  of  which  is  at  all  likely. 

2.  The  furfaces  of  the  ftones  fhew  them  to  have 
been  in  a  diflolving  ftate.  There  are  fibres  in  fome 
places  plainly  broken  off,  and  as  the  lime-water  and 
foap  had  longer  time  to  ad:  upon  this  than  on  the  firft 
fragment,  fo  there  appear  more  evident  figns  of  diflo- 
lution  about  it.  In  moft  places  it  looks  rotten,  and 
in  fome  is  eaten  fo  deep  that  feveral  of  its  layers  are 
feen.  Its  whitifh  colour  is  a  further  proof,  as  Dr. 
Hales  has  obferved,  and  as  will  more  fully  appear  in 
the  following  experiments. 

3.  It  does  not  appear  that  the  foap  alone  had  any 
great  influence  in  this  cafe,  which  might.be  owing  to 
his  not  taking  it  in  fo  large  quantities  as  fome  others 
have  done  (a). 

4.  Lime-water  appears  to  have  an  uncommon  effi¬ 
cacy  in  eafing  the  fymptoms,  and  probably  diflolving 
the  ftone  in  the  bladder  ;  for  after  Mr.  Millar  had 
drank  it  five  days,  he  retained  his  urine  better  than 
he  had  done  for  nine  months  before  ;  the  pain  in 
making  it  abated,  and  the  quantity  of  blood  dimi- 
niftied,  and  foon  entirely  difappeared.  It  is  probable, 
that  lime-water  has  a  greater  influence  in  diflolving 
the  ftone  than  foap,  fince  it  poflefies  a  greater  dif- 
folving  virtue  out  of  the  bladder.  Compare  exper. 
1 1.  with  exper.  70. 

That  the  lime-water  Ihould  have  a  more  fudden 
effedt  in  curing  the  incontinency  of  urine  than  the  pain 
and  blood  which  upon  motion  generally  accompany 

(a)  The  mean  quantity  ordered  by  Mrs.  Stephens  is  two  ounces 
and  ah  half. 

it 
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it,  is  eafily  accounted  for,  fince  as  the  two  laft  pro¬ 
ceeded  chiefly  from  the  rough  fides  of  the  (tone 
wounding  the  bladder,  this  muft  in  part  have  conti¬ 
nued  to  happen  till  the  points  were  worn  off.  Ac- 
v  cordingly  the  firfl:  ftone  was  pretty  fmooth. 

5.  Mrs.  Stephens’s  medicines  almofl:  always  occaflon 
great  heat  of  urine  for  fome  weeks,  or  even  months, 
after  firfl:  taking  them,  yet  the  foap  in  the  way  Mr. 
Millar  took  it  gave  him  no  fuch  uneafinefs,  which  is 
probably  owing  to  his  taking  it  in  fmall  quantities  and 
gradually  increaflng  the  dofe,  as  well  as  never  taking 
fo  much  of  it  as  is  ordered  by  Mrs.  Stephens. 

The  lime-water  had  fo  very  contrary  effedt,  that 
in  a  few  days  it  relieved  fome  of  his  complaints  and 
abated  others,  and  with  the  foap  was  fo  far  from  in¬ 
juring  his  health,  that  he  was  eafler  and  freer  of  a  low- 
nefs  of  fpirits  which  he  had  before  laboured  under.  For 
four  months  pad  he  has  been  quite  free  of  all  his  for¬ 
mer  complaints,  fo  there  is  no  reafon  to  doubt  of  the 
done  being  entirely  brought  away ;  for  if  any  confi- 
derable  part  of  it  remained,  why  fhould  he  not  fome- 
times  after  making  urine  feel  it  in  his  bladder,  as  he 
almofl:  always  did  after  paffing  the  laft  ftone?  By  this 
fuccefs  of  the  lime-water  I  was  induced  to  make  the 
following  experiments,  with  a  view  to  a  farther  dif- 
covervof  its  nature  and  virtues. 

a 

SECTION  I. 

1.  Malt  fpirits  poured  on  a  piece  of  burnt  limeftone, 
are  plentifully  abforbed,  without  any  fenfible  ebulli¬ 
tion  (only  fome  air-bubbles  rife  from  its  furface) ;  it 
does  not  flake  till  after  lying  many  hours  in  them.  A 
piece  of  quicklime  immerfed  in  redtified  fpirit  of  wine 
in  a  clofe  bottle,  fcarce  (hewed  any  appearance  of 
flaking  after  eight  days. 

2.  Vinegar  is  more  plentifully  abforbed  by  quick¬ 
lime  than  fpirits,  with  many  air-bubbles,  and  biffing 
noife  at  firfl:,  which  foon  ceafes,  and  if  frefh  from  the 
fire  will  fcarcely  flake  unlefs  continued  many  hours 
in  it. 

Water 
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Water  poured  on  quicklime  which  has  laid  Tome  time 
in  fpints  or  vinegar,  produces  no  ebullition,  only  a 
few  air-bubbles  at  firft,  the  ftone  which  has  been  in 
the  vinegar  is  longeft  in  flaking. 

3.  On  putting  a  piece  of  quicklime  in  claret  wine, 
a  confiderable  ebullition  happens  y  but  in  twenty-four 
hours  the  ftone  is  fcarce  diftolved. 

4.  Oil  is  plentifully  imbibed  by  quicklime,  without 
any  ebullition  or  heat ;  if  put  afterwards  in  boiling 
water,  bubbles  of  oil  rife  from  the  ftone,  and  after  fe- 
veral  hours  ftanding,it  begins  to  melt  down  into  a  foft, 
fat  argillaceous  fubftance. 

Hence  it  feems  that  oil  by  fheathing  the  fiery  parti¬ 
cles  in  the  lime,  hinders  their  ebullition  with  water, 
as  on  the  other  hand  it  is  fo  far  changed  as  to  become 
mifcible  with  water. 

5.  A  piece  of  quicklime  being  put  in  brifk  ftrong 
ale,  many  air-bubbles  arife,  but  foon  difappear  :  After 
twenty- four  hours  one  third  of  the  ftone  was  not 
flaked. 

Small  beer  has  much  the  fame  efFedl,  only  the  ebul¬ 
lition  is  greater  and  lafts  longer. 

Water  poured  on  quicklime,  which  has  laid  fome 
time  in  ale  or  beer  produces  no  ebullition  nor  eafily  dif- 
folves  it. 

6.  The  heat  or  cold  produced  by  the  mixture  of  the 
liquors,  with  powdered  quicklime,  are  as  follows. 

Quicklime  mixed  with  lamp  fpirits,  funk  the  ther-* 
mometer  from  54  to  53  degrees.  With  vinegar  it  rofe 
in  five  minutes  from  52  to  68  degrees,  and  then  be¬ 
gan  to  fail.  With  claret  it  rofe  in  fix  minutes  from 
51  to  56  degrees.  With  ftrong  ale  it  rofe  in  ten  mi¬ 
nutes  from  48  to  57  degrees.  With  cold  water  it  rofe 
in  twenty-two  minutes  from  48  to  112  degrees,  and 
then  began  to  fall  (a). 

(i)  The  quantity  of  quicklime  ufed  in  tin's  experiment  was  very 
fmall,  otherwife  the  thermometer  fiiould  have  riien  much  higher, 
ftnce  quicklime  frequently  makes  cold  water  boil. 
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The  lime-water  made  ufe  of  in  the  following  experi¬ 
ment  was  compofed  of  one  part  of  frefh  burnt  lime- 
ftone,  and  ten  of  hot  water  ;  as  foon  as  the  Kme  was 
precipitated  the  clear  liquor  was  filtred  for  ufe.  The  pro¬ 
portion  of  eight  to  one  ordered  in  the  Edinburgh  dif- 
penfatory  feems  too  fmall,  and  affords  little  water,  if 
the  limeftone  be  well  burnt  and  frefh,  nor  is  there  any 
difference  in  the  ftrength  of  the  lime-water  made  with 
thefe  different  proportions.  Cold  water  poured  upon 
quicklime  and  afterwards  filtred  has  the  fame  virtues 
as  the  above. 

SECTION  II. 

Experiments  with  lime-water  upon  urine . 

As  the  calculous  concretions  of  the  kidney  and 
bladder  owe  their  growth  to  a  conftant  apportion  of 
particles  derived  from  the  urine,  I  thought  it  might 
be  worth  while,  previous  to  any  experiments  on  the 
calculus,  to  try  the  effedls  of  lime-water  upon  urine  and 
its  fediment. 

8.  If  an  ounce  and  an  half  of  lime-water  be  added 
to  an  ounce  of  frefh  made  urine,  it  immediately  lofes 
its  yellow  colour,  and  becom'es  whitifh  and  turbid, 
and  in  a  little  time  a  white  fediment  falls  to  the  bot¬ 
tom,  leaving  the  liquor  above  pellucid,  of  a  light  le¬ 
mon  colour  (a),  without  any  fcum  or  cruft  on  the 
fides  of  the  glafs.  N.  B.  Lime-water  does  not  raife 
any  fiery  fmell  when  mixed  with  urine,  nor  does  the 
mixture  eiTervefce  with  acids  (b). 

9.  Frefh  urine  ftanding  by  itfelf  in  a  glafs  about 
forty-eight  hours,  depofited  a  reddifh  brown  fediment 
upon  the  bottom  of  the  glafs  with  a  cruft  of  the  fame 
nature  on  its  fides ;  the  clear  urine  being  decanted  off 
from  the  fediment  and  cruft,  the  glafs  was  filled  up 
with  lime-water,  on  which  the  fediment  rofefrom  the 
bottom,  loft  it’s  colour,  and  the  mixture  became  white 

a)  This,  as  well  as  the  white  fediment,  varies  according  to  the 

ftrength  of  the  urine. 

(b)  See  No.  60  below. 


and 
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and  turbid  *,  the  cruft  on  the  fides  of  the  glafs  difap- 
peared,  and  a  large  light  white  fediment  fell  to  the 
bottom,  which,  though  allowed  to  ftand  thirty  hours, 
did  not  in  the  lead  adhere  to,  or  leave  any  cruft  on 
the  bottom  or  fides  of  the  glafs.  Having  poured  off 
what  was  clear,  I  added  (ome  white-wine  vinegar  to 
this  fediment *,  upon  which  it  immediately  difappeared, 
and  the  liquor  became  clear,  which  however  after 
fome  hours  let  fall  a  dark  coloured  fediment. 

(«)  Hence  we  fee  that  lime-water  has  not  only  a  power 
of  hindering  the  urine  from  refolving  into  the  principles, 
which  are  imagined  to  give  rife  to  the  ftone,  but  alfo 
of  deftroying  and  changing  their  nature  after  they  are 
feparated  from  it ;  from  which  arifes  a  ftrong  proba¬ 
bility  that  it  ftiould  not  only  hinder  the  generation  of 
the  ftone  in  the  human  body,  but  difiolve  it  after  it  is 
formed :  Nay,  although  it  ftiould  be  allowed,  that 
lime-water  may  in  a  great  degree  lofe  its  diftolving 
power  betore  it  arrives  at  the  bladder,  yet  if  it  fhall,  by 
deftroying  the  petrifying  quality  in  the  urine,  hinder 
any  new  accretions  to  the  calculus,  this  muft  necefi- 
farily  in  time  have  its  furface  waftied  down  and  worn 
away,  by  the  urine  continually  running  along  it,  and 
the  coats  of  the  bladder  a&ing  upon  it. 

(/3)  Do  not  thefe  experiments  afford  us  a  clear  reafbn 
why  the  ftones  which  Mr.  Millar  paffed  after  drinking 
the  lime-water,  were  of  a  whitifn  colour,  whereas,  all 
he  had  voided  for  thirty  years  before  were  brownifh  ? 
And  does  it  not  feem  probable,  that  the  great  quantity 
of  white  fediment  in  the  urine  of  fuch  people  as  have 
taken  Mrs.  Stephens’s  medicines,  has  been  owing  to 
the  lime  in  them  ?  For  lime-water  produces  that  fedi¬ 
ment  in  urine  out  of  the  bladder,  and  bv  drinking 
lime-water,  Mr.  Millar’s  urine  depofited  it  in  great 
abundance*,  the  quantity  of  this  however  will  be  in- 
creafed  by  what  is  daily  waftied  off  the  furface  of  the 
ftone  by  the  efficacy  of  the  medicines. 

Does  it  not  likewife  appear  plain  from  thefe  experi¬ 
ments,  why  Dr.  Jurin’s  urine  (efpecially  after  his 

largeft 
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Iargeft  dofe  of  foap  lees)  was  whitifh  and  turbid  when 
firft  made,  and  afterwards  depofited  a  calcarious  fedi* 
ment,  but  which,  notwithftanding  the  opinion  which 
has  hitherto  prevailed  of  its  being  furnifhed  in  a  good 
meafure  by  the  medicines,  fieems  only  to  be  owing 
to  the  change  made  by  the  lime  upon  the  fediment  of 
the  urine ♦,  and  that  lime-water  not  only  changes  the 
colour  of  the  urine,  but  of  the  furface  of  the  calculus 
itfelf,  plainly  appeared  in  a  ftone  (taken  from  the  body 
of  JohnGreig,  who  in  Decemberlaft  died,  in  the  royal 
infirmary,  of  an  iliac  pafiion)  which  had  its  external 
furface  almoft  intirely  white  and  a  little  rotten,  while 
within  it  was  of  a  fandy  colour.  Of  this  no  reafon 
could  be  afiigned  but  his  having  drunk  lime-water  for 
eight  days,  to  the  quantity  of  about  a  pint  a  day $ 
and  it  is  obfervable,  that  as  he  left  off  the  lime-water 
eight  or  ten  days  before  his  death,  fo  in  fome  places 
there  was  a  brownilh  cruft  beginning  to  grow  over  the 
white  furface. 


SECTION  III. 

In  the  following  experiments  I  made  ufe  of  two 
calculi.  The  firft,  which  I  fhal!  denote  by  A,  was  of 
a  clofe  texture  and  very  hard,  and  of  a  grey  fandy  co¬ 
lour.  The  fecond  B  was  taken  out  of  John  Greig’s 
bladder  *,  it  feemed  fully  as  hard  as  the  former,  and 
was  capable  of  receiving  a  polifh  ;  it  weighed  an  ounce 
and  an  half,  and  its  fpecific  gravity  was  to  that  of  wa¬ 
ter  as  1704  to  1000  5  its  colour  was  the  fame  with  the 
former. 

10.  A  fragment  of  A,  weighing  2  3  grains,  being  put 
in  lime-  water,  and  kept  in  a  moderate  heat,  was 
moftly  rotten  and  difiolved  in  thirty  days. 

11.  A  fragment  of  B  weighing  10  grains,  after  two 
days  nine  hours,  warm  digeftion  in  lime-water,  had 
two  grains  of  its  fubftance  rotten  and  difiolved. 

12.  Some  lime-water  made  by  flaking  quicklime 
with  boiling  lime-water,  difiolved  a  piece  of  A  of  five 
grains  in  feven  days. 

13.  A 
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13.  A  fragment  of  A,  fix  grains,  after  feven  days 
cold  digeftion  in  lime-water  in  February  laft,  had  loft 
none  of  its  weight,  nor  was  its  furface  fenfibly  foft- 
ened,  though  it  had  fomewhat  of  a  rotten  appearance 
while  a  piece  of  B  of  twelve  grains  in  fix  days  cold 
maceration  in  the  end  of  May,  had  two  grains  and  an 
half  of  its  weight  diflolved. 

From  this  experiment  together  with  No.  20  and  57 
below,  one  may  be  able  to  account  for  Dr.  Lobb’s 
having  found  lime-water  to  have  no  power  of  diffolv- 
ing  the  ftone  (a) ;  for  if  the  limeftone  ufed  in  making 
the  water  was  not  frefh  from  the  fire  (b),  and  if  the 
experiment  was  made  in  an  open  veffel,  and  in  the 
winter  feafon,  it  is  no  great  wonder  if  even,  after  a  cold 
maceration  of  twelve  weeks,  there  was  no  appearance 
of  diffolution. 

14.  A  piece  of  A  weighing  nine  grains  was  difiolved 
by  lying  feventeen  days  in  lime-water  made  with  caF 
cined  egg-fhells  in  a  digefting  warmth. 

1 5.  A  fragment  of  A  of  fix  grains  was,  by  two 
days  warm  digeftion  in  lime-water  made  with  oifter 
ihells,  reduced  to  two  grains,  and  in  three  days  to 
lefs  than  one  grain . 

16.  A  piece  of  B,  eight  grains,  in  thirty-fix  hours 
digeftion  in  oifter  lime-water,  loft  about  three  grains 
and  one  fourth. 

17.  A  piece  of  B,  eight  grains,  in  thirty-fix  hours 
warm  digeftion  in  lime-water  made  of  cockle  ftiells, 
loft  near  three  grains  and  an  half. 

The  lime-water,  efpccially  that  from  fhells,  gene¬ 
rally  diftblves  the  ftone  by  making  it  throw  off  white 
rotten  fcales,  if  allowed  to  lie  long  enough  in  the 
water,  and  if  the  glafs  be  fhaken  now  and  then,  are 
reduced  to  a  white  mucus  refembling  the  white  fedi- 
ment  of  No.  9.  and  when  dried,  a  fine  lime.  On  ad¬ 
ding  vinegar  to  this  white  mucus,  it  lofes  in  a  day  or 

(a)  Treatife  of  diflolvents  of  the  ftone,  p.  32 6*. 

(b)  That  this  was  the  cafe  is  highly  probable,  ftnce  he  made  his 
water  with  unflaked  lime,  which  he  in  the  next  paragraph  tells 
us  was  lime  a  little  flaked, 
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two  its  white  colour,  and  acquires  much  filch  a  0 n6  as 
the  calculus  of  which  it  was  a  part  has,  when  reduced 
to  powder  *,  which  further  {hews,  that  the  white,  fedi- 
jttient  in  the  urine,  as  well  as  the  white  mucus  here, 
is  not  derived  frorh  the  lime,  but  wholly  from  the  parts 
of  the  flone,  and  grolTer  parts  of  the  urine,  thus 
changed  by  the  lime-water  (a).  , 

.  18.  A  piece  of  A,  fix  grains,  was  rendered  foft 
and  entirely  rotten,  by  a  cold  maceration  of  feventeen 
days  in  oilier  lime-water,  in  February  lali;  but  in  the 
middle  of  May  having  infufed  cold  a  fragment  of  B, 
eleven  grains,  in  fome  of  the  fame  lime-water,  it  loft 
in  three  days  near  five  grains,  and  in  eight  days  was 
reduced  to  a  nucleus  weighing  three  grains. 

From  thefe  experiments  it  appears,  that  oilier  and 
cockle-lhell  lime-water  poflefs  a  greater  power  of  dif- 
folving  the  calculus  than  that  of  Hone-lime,  which  is 
inferior  to  it  likewife  with  regard  to  its  purity,  and 
as  it  may  participate  of  fomething  mineral  or  metallic, 
is  not  fo  fafe. 

19.  To  make  lime-water  with  oilier  or  cockle- 
‘  fhells,  the  proportion  I  would  recommend  is  feven, 
or  at  moll  eight  pound  of  water  to  one  of  calcined 
fhells  (b )  ;  nor  is  there  any  danger  in  the  llrength  of 
lime-water  made  in  this  manner ;  for  a  man  has  drunk 
four  pints,  and  a  boy  of  eight  years  of  age  two,  every 
day  without  any  inconvenience. 

The  fhells  will  calcine  in  any  fire,  provided  it  be  hot 
enough,  and  the  cockle  and  oilier  with  much  lefs 
trouble  than  the  egg- {hells;  if  they  are  friable  and 
white  they  are  fufficiently  burnt ;  but  if  grey,  they 
mull  be  put  to  the  fire  again. 

If  cold  water  be  poured  on  Ihell  lime,  little  heat  or 
ebullition  enfues  ;  yet  the  water  got  off  it  feems  to 
have  as  great  a  power  of  difiolving  the  Hone  as  when 
it  is  made  with  boiling  water,  but  is  more  harlh  and  difa- 
greeable.  The  water  Ihould  be  allowed  to  Hand  four 

(a)  See  No.  9.  above.  (b)  An  earthen  vcffel  is  preferable  for 
this  purpofe  to  a  wooden  or  copper  one,  as  the  firft  will  probably 
give  it  a  bad  tafte,  and  the  feeond  pofhbly  a  worfe  quality. 
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hours  upon  the  {hells,  or  longer  if  a  great  quantity  is 
made  at  once. 

20.  A  fragment  of  B,  feven  grains  infufed  in  lime- 
water  made  of  oifter-ftiells,  which  had  laid  thirty-five 
days  in  the  open  air  after  calcining,  had,  in  four  days 
in  a  moderate  heat,  about  three  grains  of  its  fubftance 
diflolved  ;  whereas  a  piece  of  B,  eight  grains,  by  di- 
gefting  three  days  and  twelve  hours  "in  lime-water 
made  with  {hells  frefii  from  the  fire,  loft  about  fix 
grains ;  nay.,  I  have  obferved  that  after  the  {hells 
have  been  but  fifteen  hours  from  the  fire,  they  nei¬ 
ther  make  fuch  an  ebullition  with  water,  nor  have  fo 
much  diffolving  power  as  when  juft  taken  warm  from  it. 

I  have  made  experiments  with  feveral  other  calculi, 
but  have  never  met  with  any  which  were  able  to  refill 
the  oilier  or  cockle-lhell  lime  water. 

As  the  calculous  concretions  of  the  urine  have  been 
thought  to  have  fome  analogy  to  the  tartarous  cruft  left 
by  wine  on  the  fides  of  the  cafk,  it  may  perhaps  be 
worth  while  to  obferve,  that  lime-water  diflolves  tar¬ 
tar  pretty  quickly,  only  as  its  virtue  is  foon  deftroyed 
by  the  acidity  of  the  tartar,  it  mull  be  frequently  re¬ 
newed  upon  it. 

SECTION  IV. 

Experiments  with  lime-water  and  feme  cf  the  animal 

humours. 

The  great  power  of  lime-water  to  difiolve  the  cal¬ 
culus  being  fufficiently  made  out  in  the  above  experi¬ 
ments,  the  next  fubjed  of  enquiry  feemed  to  be,  how 
far  the  nature  of  lime-water  would  be  changed  by  mix¬ 
ing  with  the  humours  of  our  body,  and  confequently 
what  probability  there  was  of  its  carrying  its  virtue 
along  with  it  to  the  bladder. . 

2 1 .  I  infufed  a  piece  of  B,  three  grains  in  a  mixture 
of  one  part  of  faliva  and  two  parts  and  an  half  of 
oifter  lime-water ;  its  furface  in  a  few  hours  grew 
white,  and  on  {baking  the  glafs  threw  off  white  feales, 
and  in  two  days  warm  digeftion  it  loft  half  its  weight.- 
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22.  Another  fragment  of  B,  three  grains,  kept  in 
an  ounce  of  cyftic  bile,  and  three  ounces  of  oifter 
lime-water  in  a  moderate  heat  forty- two  hours,  had 
near  one  grain  and  an  half  of  its  fubftance  diflolved  in 
thin  whitifh  fcales. 

23.  A  piece  of  B,  five  grains  being  digefted  in  one 
ounce  of  frefti  urine  and  three  ounces  of  oifter  lime- 
water,  in  a  moderate  heat  for  three  days,  its  furface 
was  become  all  over  white,  about  a  grain  of  it  was 
diflolved,  and  the  reft  fomewhat  rotten  and  friable. 

Since  from  thefe  experiments  it  appears,  that  the 
animal  humours  have  nothing  in  their  nature  peculi¬ 
arly  deftru6tive  of  the  diflolving  quality  of  lime-water, 
we  might  reafonably  conclude  a  priori  tfat  it  fhould 
carry  its  virtue  along  with  it,  even  to  the  bladder, 
and  fo  in  time  diflolve  the  ftone. 

S  E  C  T  I  O  N  V. 

Experiments  with  lime-water ,  and  fermented  liquors  and 

fpirjts. 

24.  Claret  wine  deftroys  the  tafte  of  near  double  its 
quantity  of  lime-water,  and  the  liquor  has  the  colour 
of  the  wine  rather  heightened,  and  the  tafte  of  wine 
and  water ;  but  upon  adding  a  little  more  lime-water, 
it  acquires  a  blackifh  colour,  and  difcovers  a  little  of 
the  tafte  of  lime.  I  took  two  pieces  of  A,  each  weighing 
twenty  three  grains;  the  one  being  put  in  lime-water 
and  kept  in  a  moderate  heat,  in  five  days  had  near 
five  grains  rotten  and  diflolved  ;  the  other  being  put 
in  one  part  of  claret,  and  two  parts  of  the  fame  lime- 
water,  and  kept  in  the  fame  heat  for  fifteen  days  was 
not  affedted. 

25.  An  ounce  of  lime-water  mixed  with  an  equal 
quantity  of  ftrong  ale,  not  in  any  degree  ftale,  had 
its  tafte  quite  deftroyed,  at  the  fame  time  that  it 
weakened  the  malty  tafte  of  the  ale  more  than  an 
equal  quantity  of  common  water.  A  piece  of  A,  ten 
grains,  after  ftanding  thirteen  days  in  this  mixture  in 
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d  moderate  heat  had  undergone  no  alteration.  Small 
beer  has  the  fame  effedt,  but  in  a  lefs  degree. 

26.  On  mixing  lime-water  and  vinegar  no  efFer- 
vefcence  or  ebullition  arifes  ;  one  ounce  of  the  latter 
deftroys  the  tafte  of  ten  or  twelve  of  the  former  ^ 
and  a  fragment  of  A,  four  grains,  after  lying  eight- 
days  in  this  faturated  mixture  in  a  digefting  heat,  was 
not  any  ways  altered. 

Hence  fuch  as  ufe  lime-water  ought  to  abftain  not 
only  from  all  acids,  but  from  wine,  ale,  and,  fo  far 
as  I  have  been  able  to  obferve,  all  fermented  liquors. 

27.  A  fpoonful  of  Weft-India  rum  mixed  with  the 
fame  quantity  of  lime-water,  produces  a  liquor  of  a 
lemon  colour  both  tailing  and  fmelling  ftrong  of  the 
lime  5  a  little  vinegar  added  to  this  changes  its  co¬ 
lour,  and  deftroys  all  tafte  of  the  lime. 

28.  Rum,  in  which  fo  much  lemon-rind  had  been 
infufed,  as  to  give  it  a  yellow  colour,  being  mixed 
with  an  equal  quantity  of  lime-water  acquired  a 
ftronger  yellow  colour,  but  immediately  became  turbid. 

29.  Equal  parts  of  French  brandy  and  lime-water 
produce  a  liquor  higher  coloured  than  the  brandy 
was  before,  and  tailing  ftrong  of  lime ;  in  an  hour  or 
two  there  falls  a  brown  fediment,  and  the  liquor  above 
becomes  of  a  lemomcolour,  not  tailing  of  lime  ;  but 
when  the  fediment  is  ftirred  up  it  taftes  as  before. 
Much  the  fame  thing  happens  to  malt  fpirits  and  rum. 

30.  A  piece  of  B,  two  grains,  being  infufed  in  one 
part  malt  fpirits  and  two  parts  oilier  lime-water  in 
thirty-five  hours  warm  digeftion,  its  furface  was  be¬ 
come  white,  and  it  loft  about  one  third  of  a  grain. 

From  thefe  experiments,  it  is  fafer  for  fuch  .perfons 
as  drink  lime-water  to  ufe, a  little  weak  punch, made 
without  acids,  than  wine,  or  ale,  or  the  like, 
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SECTION  VI.  r 

Experiments  with  lime-water  and  animal  food,  alfo  milk, 

honey  and  fugar . 

31.  A  piece  of  B,  fix  grains  digefted  warm  for 
three  days  in  mutton-broth  one  part,  and  oifter  lime- 
water  two  parts,  loft  two  grains. 

32.  A  fragment  of  B  four  grains  put  in  an  ounce 
of  a  ftrong  deco&ion  of  frefh  cod-fifh,  mixed  with  an 
ounce  and  an  half  of  oifter  lime-water  and  digefted 
in  the  fame  heat  was  in  three  days,  twelve  hours,  re¬ 
duced  to  one  grain.  Hence  animal  food  may  be  al¬ 
lowed  to  fuch  as  are  under  a  courfe  of  lime-water  for 
the  {tone. 

33.  A  fragment  of  B,  near  five  grains,  was  di¬ 
gefted  in  one  ounce  of  milk  and  four  ounces  of  oifter 
lime-water,  forty-two  hours,  in  a  heat  rather  greater 
than  that  of  the  human  body  \  fomeof  it  was  difTolved 
in  white  fcales,  and  the  greateft  part  of  it  was  become 
rotten  fo  as  eaftly  to  crumble. 

34.  A  piece  of  B,  five  grains  being  digefted  in  a 
folution  of  two  drams  of  honey  in  three  ounces  of 
oifter  lime-water,  fifty-fix  hours,  in  a  moderate  heat, 
loft  only  one  grain  ;  what  remained  was  as  hard  as  ever. 

35.  Apiece  ofB,  five  grains,  being  digefted  warm 
for  forty-eight  hours  in  a  folution  of  two  drams  of 
white  fugar  in  three  ounces  of  oifter  lime-water,  was 
reduced  to  three  grains,  and  what  remained  feemed 
not  quite  fo  hard. 

Thus  it  appears  that  honey  deftroys  in  a  good  mea- 
fure  the  difiolving  power  of  lime-water,  while  the 
fame  quantity  of  fugar  weakens  it  but  very  little. 

SECTION  VII. 

■*  v  •»-'  '  5 

Experiments  with  lime-water,  and  fever al  fruits ,  herbs, 

and  roots . 

% 

That  fuch  a  diet  may  be  ordered  for  calculous  pa¬ 
tients  as  will  leaft  deftroy  the  virtue  of  lime-water,  af¬ 
ter 
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ter  the  experiments  on  animal  food,  we  fhall  relate  the 
effects  of  different  vegetable  fubftances  upon  it, 

36.  A  fragment  of  B,  eight  grains,  after  four  days 
Warm  digeftion  and  feven  days  cold,  in  half  an  ounce 
of  juice  of  ftrawberries,  and  two  ounces  and  an  half 
of  oifter  lime-water,  had  no  appearance  of  diffolution. 

37.  A  piece  of  B,  fix  grains,  digefted  in  half  an 
ounce  of  juice  of  cherries,  and  three  ounces  of  oifter 
lime-water,  fix  days  warm,  was  not  any  ways  affe&ed. 

38.  A  fragment  of  B,  fix  grains,  being  put  in  one 
ounce  of  a  ftrong  deception  of  raifins,  and  three  ounces 
of  oifter  lime-water  was  not  any  way  changed  by  three 
days  warm  digeftion. 

Hence  we  may  infer  that  all  fruits  which  have  any 
acidity,  whether  frefh  or  dried,  ought  to  be  abftained 
from  by  fuch  as  ufe  lime-water  with  a  view  to  the  dif- 
folution  of  the  ftone. 

39.  A  fragment  of  B,  five  grains,  digefted  warm  in 
one  ounce  of  a  decodtion  of  afparagus,  and  two  ounces 
of  oifter  lime-water,  in  a  few  hours  began  to  turn 
white,  and  in  thirty-fix  had  thrown  off  in  white  feales 
a  full  grain  of  its  weight. 

Artichokes  feemtodeftroy  the  virtue  of  lime-water 
a  little  more  than  afparagus. 

40.  A  piece  of  B,  nine  grains,  by  digefting  warm 
four  days  in  one  ounce  of  a  decodtion  of  turnep,  and 
two  ounces  of  oifter  lime-water,  loft  more  than  a 
grain. 

41.  A  fragment  of  B,  three  grains,  being  put  in  a 
mixture  of  decodtion  of  parfley  and  lime-water  in  the 
above  proportion,  in  three  days  warm  digeftion  was 
reduced  to  one  grain  and  one  fourth,  having  thrown 
off  the  reft  in  whitifh  feales. 

42.  In  an  ounce  of  decodtion  of  onions,  and  two 
ounces  of  oifter  lime-water,  a  piece  of  B,  feven  grains, 
loft  by  thirty-fix  hours  warm  digeftion,  one  grain. 

43.  Juice  of  Lettice  mixed  with  lime-water  deftroys 
its  virtues  rather  more  than  any  of  the  above. 

44.  A  fragment  of  B,  nine  grains,  in  one  ounce  of 
3  ftrong  decoction  of  marfhmallow  root,  and  two  ounces 

of 
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of  oifter  lime-water,  had  by  two  days  anckeighteen 
hours  warm  digeftion,  above  a  grain  of  its  fubftance 
diffolved,  and  a  good  part  of  the  reft  rotten  and 
friable.  .  • 

45.  I  put  a  piece  of  B,  fourteen  grains,  in  oifter 
lime-water,  in  which  fome  juniper-berries  had  been  in¬ 
filled,  which  in  two  days  and  an  half  had  above  two 
grains  diffolved.  Green  and  bohea  tea  infufed  in  the 
fame  manner  do  not  conftderably  deftroy  the  virtue 
of  lime-water. 

From  thefe  experiments  it  is  probable  that  moft  of 
the  following  things  may  be  fafely  ufed  by  fuch  as 
drink  lime-water,  viz.  artichokes,  afparagus,  fpinnach, 
lettice,  fuccory,  parfley,  purflane,  onions,  leeks,  cel- 
Jary,  turnep,  carrot,  potatoes,  radifhes,  green  peas  (a). 

S  E  C  T  I  ON  VIII. 

Experiments  with  lime-water  and  feveral  medicines . 

46.  Having  diffolved  one  dram  of  foluble  tartar 
in  an  ounce  and  an  half  of  lime-water,  I  put  in  it  a 
piece  of  B,  four  grains,  which  though  kept  in  warm 
digeftion  five  days  and  an  half  loft  nothing  of  its 
weight  but  was  fomewhat  more  friable. 

47.  I  digefted  a  piece  of  B,  four  grains,  in  a  folu* 
tion  of  nitre  in  oifter  lime-water  in  the  above  propor¬ 
tion,  which  in  five  days  and  twelve  hours  drflblved 
near  one  grain. 

48.  A  fragment  of  B,  feven  grains,  after  four  days 
warm  digeftion  in  three  ounces  of  oifter  lime-water, 
in  which  was  diffolved  one  dram  of  bitter  purging  fait, 
fcarce  loft  any  of  its  weight,  but  its  external  furface 
was  fofter  and  fomewhat  rotten, 

49.  A  piece  of  B,  fix  grains,  digefted  warm  near 
four  days  in  a  folution  of  two  fcruples  of  Glauber’s 
fait  in  two  ounces  of  lime-water,  loft  none  of  its 

(a)  The  juices  and  decofh’ons  of  onions,  leeks,  and  cellary,  are 
obl'crved  to  have  a  confiderable  power  of  difiolving  the  fofter  kind 
of  gravel  ftones  j  and  therefore  ought  to  be  preferred  to  moft  other 
vegetables  for  the  diet  of  calculous  perfons. 

weight. 
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weight,  but  its  furface  was  rather  more  rotten  than 
the  ftone  in  the  laft  experiment. 

50.  A  piece  of  B,  fix  grains,  by  digefting  warm  in 
three  ounces  of  oifter  lime-water,  in  which  was  dif- 
folved  one  dram  of  fea  fait,  betwixt  three  and  four 
Days, .  had  a  grain  of  its  weight  difTolved. 

The  lime-water  does  not  diflolve  moft  of  the  above 
falts,  but  fo  as  the  greateft  p&rt  after  ftanding  a  little 
falls  to  the  bottom  ;  upon  which  account  I  kept  the 
ftone  in  thefe  experiments  fufpended  in  the  middle 
of  the  phial  by  a  thread. 

Hence  falts,  even  thofe  of  the  neutral  kind,  de- 
ftroy  confiderably  the  virtue  of  lime-water  ;  and  if 
the  diflolving  power  of  lime  confifts  in  its  extrading 
the  muriatic  falts  out  of  the  cajculus  (fee  below  No. 
60.)  lime-water  when  faturated  with  any  of  the  above 
falts  muft  be  lefs  effectual. 

‘  51.  A  piece  of  B,  four  grains,  by  thirty-fix  hours 
warm  digeftion  in  a  folution  of  feven  grains  of  aloes  in 
two  ounces  of  oifter  lime-water,  was  reduced  to  about 
three  grains. 

52.  Iinfufed  ten  grains  of  powdered  rhubarb  in  three 
ounces  of  oifter  lime-water  for  twelve  hours,  after  which 
I  immerfed  in  it  a  piece  of  B,  fix  grains ;  in  thirty-two 
kours  warm  digeftion,  near  two  grains  of  it  were  rot¬ 
ten  and  diflolved. 

53.  Having  infufed  in  the  fame  manner  ten  grains 
of  powder  of  jalap  in  three  ounces  of  oifter  lime-water, 
I  digefted  in  it  warm  a  fragment  of  B,  fix  grains,  for 
thirty-two  hours,  which  was  reduced  to  five  grains. 

54.  A  piece  of  B,  four  grains  and  an  half,  being 
for  thirty-four  hours  digefted  warm  in  an  infufion  of 
half  a  dram  of  fenna  in  three  ounces  of  oifter  lime- 
water,  loft  one  grain. 

55.  A  piece  of  B,  four  grains  and  an  half,  being 
kept  thirty-four  hours  in  a  folution  of  two  fcrnples  of 
manna  in  two  ounces  of  oifter  lime-water,  in  a  mo  de¬ 
rate  heat,  loft  above  a  grain. 

Hence,  if  by  drinking  lime-water,  the  body  ftiould 
be  rendered  coftive,  it  will  be  better  to  ufe  fo.ne  of 

the 
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the  laft  mentioned  purgatives  than  any  of  the  falts 
in  the  beginning  of  this  fe&ion. 

SECTION  IX. 

Experiments  Jhewing  the  change  made  on  lime-water  by 
boilings  and  being  expofed  to  the  open  air ,  &c.  . 

56.  Twelve  ounces  of  lime-water  being  boiled  pretty 
quickly  into  four,  had  loft  fome  of  its  virtue ;  for 
whereas  before  boiling,  a  blackifh  colour  was  produced 
by  two  parts  of  it  to  one  of  claret,  now  it  required 
near  two  and  an  half. 

57.  If  a  bottle  be  filled  with  lime-water,  and  clofely 
ftopt,  it  will  keep  for  any  time  without  lofing  any  of 
its  virtues  ;  but  having  expofed  four  ounces  of  it  in  an 
open  vefifel,  it  began  very  foon  to  throw  up  a  fcum, 
and  let  fall  fome  fediment  of  the  fame  nature  5  in 
three  days  it  had  loft  much  of  its  fiery  tafte,  and  ceafed 
to  turn  claret  blackifh,  and  in  five  days  when  the 
tafte  of  the  lime  was  almoft  quite  gone,  it  neither 
changed  the  colour  of  fyrup  of  violets,  nor  had  any 
effect  in  diftblving  the  ftone  ;  and  this  happens  equally 
foon  when  placed  in  the  cold  air  as  in  a  moderate 
heat ;  the  time  in  which  lime-water  thus  expofed  lofes 
its  virtue,  will  be  more  or  lefs  according  to  the  pro¬ 
portion  which  the  furface  bears  to  the  quantity  of 
fluid.  Since  lime-water  when  thus  expofed  continues 
to  change  the  colour  of  fyrup  of  violets  near  two  days 
after  it  has  ceafed  to  have  any  effed  upon  claret,  this 
laft  feems  to  be  the  fevereft  teft  of  its  goodnefs. 

The  fcum  that  is  left  behind  after  the  lime-water  is 
become  effete  or  evaporated,  being  well  beat  and 
mixed  with  fyrup  of  violets,  and  then  fome  common 
water  added  to  it,  the  mixture  acquires,  after  a  little 
ftanding,  a  green  colour.  Hence  it  feems  probable, 
that  a  great  part  of  the  virtue  of  lime-water  confifts  in 
this  fcum, 

58.  Ten  parts  of  lime-water  mixed  with  one  of  vi¬ 
negar  does  not  throw  up  any  fcum  *,  but  when  eva¬ 
porated  in  a  moderate  heat,  leaves  a  dark  coloured 
fediment. 

59.  it 
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59.  It  has  been  generally  thought  that  tip  fait  could 
be  got  from  lime-water,  nor  could  I  by  evaporation 
procure  any,  what  remains  is  rather  a  fine  lime  yet 
upon  adding  one  part  white  wine  vinegar  to  ten  or 
twelve  parts  ftone  lime-water,  after  fome  days  cryftal- 
line  concretions  adhered  to  the  fides  of  the  glafs,  and 
having  infufed  a  fragment  of  B  in  fome  oifter  lime- 
water  made  with  fhells  which  had  laid  fifteen  hours  after 
taking  from  the  fire,  in  three  or  four  days  a  prodigious 
number  of  fmall  pointed  cryftallifations  appeared,  but 
it  is  probable  they  were  not  owing  to  the  lime-water, 
but  to  fome  falts  ufed  in  former  experiments,  of  which 
the  phial  had  not  been  well  cleaned  (a).  We  are  told 
indeed  that  Mr.  Leewenhoeck  difcovered  by  his  mi- 
crofcopes  in  lime-water  a  great  number  of  faline  rigid 
particles  fb). 

60.  As  lime-water  does  not  effervefce  with  acids, 
and  as  almoft  the  only  thing  wherein  it  betrays  any 
alkaline  quality  is  its  turning  fyrup  of  violets  green,  it 
feems  to  partake  but  little  of  that  nature  ;  nor  do  its 
virtues  confift  in  an  alkali,  but  are  more  probably 
owing  to  a  fixed  concentrated  fire  *,  for  quicklime  ef- 
fervefces  lefs  with  vinegar  than  faith  fmall  beer,  and 
is  very  difficultly  flaked  by  either,  while  water  which 
is  neither  acid  nor  alkali  being  poured  upon  it  produces 
great  ebullition  and  heat,  and  quickly  diiTolves  it. 

All  acid  and  acefcent  liquors  not  only  deftroy  the 
virtues  of  lime-water,  by  depriving  it  of  the  fmail  de¬ 
gree  of  alkali  it  pofTeffies,  but  as  Dr.  Hales  has  found 
feveral  bodies  remarkable  for  abforbing  or  defiroying 
elaftic  air  (c),  fo  it  is  not  unreafonable  to  fuppofe  that 
there  may  be  others  which  have  the  fame  effedt  upon 
fire,  and  that  acid  and  acefcent  liquors  which  are  po¬ 
tentially  cold  fhould  have  it  moft  remarkably. 

(a)  Having  lately  obferved  fomething  of  the  fame  appearance 
from  lime-water  made  with  oifter  fhells,  newly  taken  out  of  the 
fea,  and  neither  boiled  nor  well  wafhed  before  calcining,  I  am 
more  inclined  to  believe  thefe  cryftallifations  were  owing  to  the 
fea  fait  which  remains  in  the  fhells  even  after  calcination. 

(b)  Mufgrave  de  Arthritide.  cap.  19  §  4. 

(c)  Hales’s  Statics  vol.  1.  analyfis  of  the  air. 


The 
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The  drinking  of  lime-water  does  not  render  the 
urine  alkaline,  for  it  neither  effervefced  with  vinegar, 
nor  turned  fyrup  of  violets  fenfibly  green,  although 
the  tafte  of  the  lime  was  perceivable  in  it ;  nor  does 
quicklime  itfelf  change  any  of  the  humours  of  our 
body  into  an  alkaline  nature ;  upon  adding  it  indeed 
to  urine  an  intolerable  fiery  vapour  arifes,  but  which 
is  not  alkaline,  for  being  mixed  with  acids  no  effer- 
vefcence  enfues,  though  its  fiery  nature  and  volatility 
are  greatly  diminifhed  by  them ;  nor  has  any  art  yet 
been  able  to  procure  from  this  fpirit  the  fmallefi:  quan¬ 
tity  of  alkaline  or  indeed  any  other  fait  (a). 

From  this  it  is  evident,  that  the  ftrong  alkaline 
urine  voided  by  fuch  perfons  as  have  taken  Mrs.  Ste¬ 
phens’s  medicines  is  not  owing  to  the  lime  in  them, 
but  probably  arifes  from  the  alkaline  falts  which  make 
up  a  confiderable  part  of  the  foap  ;  and  the  difiolving 
virtue  of  fuch  urine  does  not  feem  to  confift  fas  Drs; 
Kirkpatrick  and  Hartley  (b)  think)  in  its  alcaline  na¬ 
ture,  fince  Mr.  Miller’s  urine  had  this  power  without 
that  quality,  and  fince  Dr.  Hales  has  fliewn  that  the 
potafh  has  no  effeCl  in  difiolving  the  ftone  (c). 

Quer.  May  not  the  difiolving  virtue  of  lime  confifi: 
in  the  power  which  it  fee  ms  to  pofifefs  of  extracting 
the  muriatic  falts  out  of  the  humours  of  our  body. 

From  the  great  affinity  fuppofed  to  be  betwixt  the 
gout  and  gravel,  it  might  be  worth  while  to  try  the 
effeCts  of  lime-water  in  this  difeafe  alfo  ;  and  Dr. 
Chevne  having  afferted  that  the  gouty  chalkftones  and 
gravel-ftones  were,  as  to  their  effential  qualities,  the 
fame,  and  yielded  both  the  fame  principles  when  che¬ 
mically  treated  (d),  I  infufed  feme  of  them  in  lime- 
water.  At  fir  ft  they  fwam  ;  but  after  emitting  a  great 
quantity  of  air-bubbles,  fell  to  the  bottom,  and  in  a 
day  or  two  became  as  foft  as  butter ;  but  on  trial, 
common  had  the  fame  effeCls  as  lime-water. 

(a)  Boerhaave  chemia  vol.  2.  procefs  97.  (b)  Kirkpatrick’s 

cafe,  and  Hartley’s  view  of  the  prefent  evidence,  &c.  (c)  See 

below  No.  62.  (d)  Cheyne  on  the  gout,  p.  72.  edit.  4. 

SECT. 
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SECTION  X. 

Experiments  with  lime-water  and  foap ,  &c. 

It  appearing  from  Dr.  Hales’s  experiments  that  foap 
is  poflefled  of  a  conflderable  power  of  diflolving  the 
ftone,  and  that  this  is  chiefly  owing  to  the  lime  which 
enters  its  compofltion,  I  was  excited  to  make  fome  ex¬ 
periments  on  it,  with  a  view  ftill  further  to  difcover 
wherein  its  virtue  lay,  and  what  proportion  it  bears  to 
that  of  lime-water,  whether  lime-water  might  not  be 
improved  by  it,  and  how  far  their  lithontriptic  qua¬ 
lity  is  deftroyed  by  the  fame  things. 

6 2.  A  piece  of  A,  nine  grains,  digefted  warm  fif¬ 
teen  days  in  a  folution  of  two  drams  and  an  half  of 
potafh  in  four  ounces  of  boiling  water,  loft  little  of  its 
weight,  nor  was  it  foftened  to  any  depth,  however 
its  fubftance  feemed  more  friable. 

63.  I  boiled  fourteen  ounces  of  ftone  lime-water 
with  five  drams  of  potafh  to  fix  ounces  *,  a  piece  of 
A,  eleven  grains  and  an  half,  after  ftanding  in  it 
twelve  days  in  a  gentle  heat,  loft  feven  grains  and  an 
half. 

64.  A  pound  and  an  half  of  boiling  water  in  which 
an  ounce  of  potafh  was  diflolved,  being  poured  on 
two  ounces  and  an  half  of  quicklime,  after  the  ebul¬ 
lition  was  over  and'the  lime  fallen  to  the  bottom  af¬ 
forded  a  very  fiery  corrofive  liquor ;  a  piece  of  A,  ten 
grains  and  an  half  was  diflolved  in  it  in  fifteen  or  fix- 
teen  hours  in  a  moderate  heat.  A  lixivium  of  the 
fame  kind,  which  feemed  not  fo  ftrong,  diflolved  a 
piece  of  B,  three  grains,  in  twelve  hours,  while  a 
fragment  of  the  fame  calculus,  fourteen  grains,  re¬ 
quired  three  days  and  fix  hours  of  a  cold  maceration 
in  Angle  aqua  fortis  (a)  to  diflolve  it. 

Inftead  of  an  ounce  I  diflolved  two  drams  of  potafh 
in  one  pound  and  an  half  of  water,  and  poured  it  on 
quicklime  as  above,  but  found  that  any  advantage  I 
expeded  from  its  greater  lithontriptic  virtue  was  more 
(a)  Pharmacop.  Edinburgenf.  p.  175. 


than 
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than  balanced  by  the  extreme  naufeoufnefs  commu¬ 
nicated  to  it  by  the  alkaline  fait. 

65.  A  piece  of  A,  feventeen  grains  and  an  half, 
being  put  in  a  folution  of  Alicant  foap  in  warm  water, 
after  digefting  warm  fix  days,  had  a  thick  white  cruft 
all  round  it  ready  tp  fall  off,  which  when  removed, 
the  undiffolved  part  weighed  fourteen  grains ;  in  nine¬ 
teen  days  it  was  reduced  to  fix  grains. 

66.  It  is  not  eafy  to  account  for  the  difiolving  virtue 
of  Alicant  foap  ;  for  of  it’s  three  ingredients  lime-wa¬ 
ter,  alkaline  fait  and  oil  (a),  only  the  firft  has  any 
confiderable  power  this  way,  the  fecond  having  very 
little,  and  the  third  none  at  all.  The  firft  and  fecond 
mixed  together  have  not  more  than  the  firft  alone 
(b)  ;  the  fecond  and  third  united  have  none  at  all, 
and  yet  of  thefe  two  laft  the  foap  chiefly  confifts : 
There  is  indeed  a  confiderable  deal  of  the  efficacious 
part  of  lime-water,  which  is  the  fcum  ( c )  or  refiduum 
after  evaporation  in  foap,  although  the  water  bears 
but  a  fmall  proportion  to  the  other  ingredients  (d). 
Befides  it  is  probable,  that  the  lubricity  given  to  the 
foap  by  the  oil  may  enable  the  acftive  parts  of  the 
lime-water  and  potafh  to  enter  the  pores,  and  pene¬ 
trate  more  eafily  into  the  fubftance  of  the  calculus,  and 
thus  facilitate  its  diffolution  j  for  the  virtue  of  ftone 
lime-water  is  increafed  by  Alicant  foap,  and  is  greater 
than  the  aggregate  of  the  difiolving  powers  of  the  foap 
and  lime-water  when  unmixed  ;  a  piece  of  A,  eighteen 
grains  after  lying  five  days  in  it  in  a  moderate  heat 
was  reduced  to  fix  grains  feveral  white  crufts  having 
fallen  off  ;  after  {landing  twenty- four  hours  more  no 
further  alteration  was  made,  and  the  folution  had  loft 
its  virtue  with  the  tafte  of  the  lime-w^ater  j  I  therefore 
put  the  calculus  in  a  new  folution,  where  in  three  days 
it  was  all  diffolved,  excepting  a  fmall  nucleus  weighing 
a  grain. 

(a)  See  the  note  at  the  beginning  of  this  paper.  (b)  Compare 
No.  10,  11  and  12,  with  No.  63  above  (c)  See  No.  57  above, 
(d)  Mr.  Geoffroy  lays,  that  in  1  So  pounds  of  foap  there  are  only 
15  pound  of  a  watery  humidity.  See  Hales’s  experim.  p.  15. 

66.  Another 
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[66.  J  Another  time  the  experiment  did  not  fucceed 
fo  well;  for  a  piece  ofB,  ten  grains,  in  fuch  a  folu- 
tion,  in  two  days  and  nine  hours,  only  loft  a  little 
more  than  three  grains,  while  a  piece  of  the  fame 
weight  in  ftone  lime-water  alone  loft  in  that  time  two 
grains:  Whether  the  foap  was  not  fo  good  or  duly 
proportioned  as  in  the  firft  I  cannot  affirm. 

N.  B.  Unlefs  the  lime-water  be  pretty  hot  and  the 
foap  agitated  for  a  conftderable  time,  they  will  not 
unite. 

The  two  laft  experiments  account  for  the  fuccefe 
which  attended  the  ftone  lime-water  in  Mr.  Miller’s 
cafe,  which  derived  its .  efficacy  in  a  good  meafure 
from  being  taken  along  with  a  conftderable  quantity 
of  foap. 

67.  Oifter  lime-water  is  a  more  powerful  diftolvent 
than  that  of  ftone-lime,  but  foap  will  not  unite  with  it, 
which  is  owing  to  the  fea-falt  in  the  oifter  fhells  (aj ; 
however  if  the  fhells  have  been  long  expofed  to  the 
weather  before  calcination,  the  lime-water  made  from 
them  will  Unite  with  foap,  as  will  cockle-fhell  lime- 
water,  but  without  any  increafe  of  their  virtue. 

Stone-lime- water  is  undoubtedly  as  ftrong  of  the 
lime  as  the  animal  lime-waters,  and  the  effedls  of  ftone- 
lime  in  feveral  cafes  fhew  it  to  be  rather  ftronger  than 
that  of  fhells  ;  fo  that  the  different  diftolving  powers 
of  thefe  two  waters  muft  be  owing  to  fome  peculiar 
quality  in  the  fhell-lime ;  poffibly  it  may  be  more 
faponaceous  as  well  as  penetrating,  and  confequently 
the  effeffc  of  foap  will  not  be  fo  remarkable  on  it. 

[67.]  Having  poured  a  very  weak  folution  of  foap 
upon  fome  calcined  oifter-fhells,  I  procured  a  liquor 
tailing  fomewhat  of  foap,  and  ftrongly  of  lime,  which 

(a)  I  boiled  fome  oifter-fhells  four  or  five  hours,  changing  the 
water  thrice  in  that  time,  thinking  this  might  free  them  of  their 
fait,  and  render  their  lime-water  mifcible  with  foap,  but  without 
any.effedl;  however,  I  fhould  advile  the  boiling  and  wafhing  of 
thefe  (hells  before  they  are  calcined,  as  it  teems  to  free  the  lime- 
water  of  a  fomewhat  fifhy  tafte  it  othervvife  has. 

(b)  It  raifes  much  greater  heat  and  ebullition  with  cold  water 
than  fhell-lirae. 

in 
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in  thirty  eight  hours  warm  digeftion  reduced  a  piece 
of  B,  four  grains,  to  one  grain  and  one  third. 

I  diffolved  three  drams  of  foap  in  thirty  five  ounces 
of  boiling  water,  and  poured  it  on  five  ounces  of  cal¬ 
cined  oifter-fhells  *,  the  lixivium  tailed  ftrong  of  the 
foap  as  well  as  lime,  and  was  pretty  pungent  and  dif- 
agreeable ,  being  mixed  with  urine  it  produced  the 
fame  appearance  as  fimple  lime-water  (a),  but  raifed 
a  fmell  like  that  of  burnt  horn.  A  piece  of  B,  three 
grains  and  an  half,  being  immerfed  in  it,  was  in  twen¬ 
ty  four  hours  warm  digeftion  reduced  to  one  grain. 
The  ftrength  of  this  lixivium  is  probably  owing  to  the 
fiery  particles  of  the  quicklime,  which  are  more  ftrong- 
ly  attracted  by  the  folution  of  foap  (by  means  of  the 
alkaline  fait  in  it)  than  by  common  water. 

68.  A  folution  of  foap  in  frefti  fmall  beer  had  no 
effedt  on  fome  pieces  of  A  in  eight  days  in  a  mode¬ 
rate  heat. 

69.  A  folution  of  foap  in  one  part  Scotch  aqua  vitae, 
and  two  parts  water  has  very  little  virtue,  though 
more  than  the  preceding. 

Thus  we  fee  the  difiolving  power  of  foap  as  well  as 
lime-water  (b)  is  deftroyed  by  fermented  liquors,  and 
weakned  by  fpirits,  and  confequently  that  fuch  as  ufe 
it  ought  to  abftain  from  them. 

70.  A  piece  of  B,  feven  grains,  kept  in  a  folution 
of  Alicant  foap  in  a  gentle  heat  for  four  days,  loft  two 
grains  of  its  weight. 

71.  At  the  fame  time  I  infufed  two  pieces  ofB, 
each  weighing  eight  grains,  the  one  in  two  ounces  of 
the  above  folution  with  a  dram  of  white  fugar,  and 
the  other  in  two  ounces  of  the  fame  with  a  dram  of 
honey  ;  the  calculus  in  the  folution  with  fugar  loft  a- 
bout  two  grains,  the  other  not  above  one  grain. 

As  in  refining  fugar  a  good  deal  of  lime-water  is 
employed,  fome  of  its  more  efficacious  parts  may  ad¬ 
here  to  it.  Hence  fugar  deftroys  the  virtue  of  lime- 
water  but  little,  and  of  foap  not  at  all. 

(a)  See  Np.  8.  above. 

From 
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From  this  experiment  it  appears,  how  much  the  vir¬ 
tue  of  Mrs.  Stephens’s  medicines  muft  be  weakned  by 
honey.  Sugar  may  be  fubftituted  to  advantage. 

72.  B,  five  grains  and  an  half,  put  in  a  folution  of 
Alicant  foap  made  with  a  ftrong  decodtion  ofafparagus, 
after  digefting  warm  for  five  days,  loft  near  two  grains. 

73.  A  piece  of  B,  fix  grains,  put  in  a  folution  of 
the  internal  bluifh  part  of  Alicant  foap  made  with 
warm  water,  and  digefted  warm  for  three  days,  loft 
two  grains;  Another  piece  of  B,  of  the  fame  weight, 
digefted  fifty  eight  hours  warm  and  fifteen  cold  in  a 
folution  of  the  external  part  of  the  foap,  loft  only  about 
three  fourths  of  a  grain.  Hence  the  internal  part  of 
the  foap  fhould  only  be  made  ufe  of  as  a  dilfolvent  for 
the  ftone.  And  hence  likewife,  it  is  very  improper 
to  form  foap  into  pills  for  this  purpofe,  unlefs  for  im¬ 
mediate  ufe ;  for  as  the  air  adls  only  on  the  furface  of 
the  foap,  the  more  the  furface  is  increafed,  the  greater 
will  the  quantity  be  which  is  deprived  of  its  virtue. 
From  this  it  ftill  further  appears,  that  the  diflblving 
virtue  of  foap  lies  chiefly,  if  not  wholly,  in  the  lime 
which  is  in  it  (a),  and  not  at  all  in  its  alkaline  nature, 
which  is  not  deftroyed  by  its  being  expofed  to  the  air.(a) 

74.  Three  drams  of  potalh,  five  drams  of  oil  of 
olives,  and  four  ounces  of  ftone  lime-water,  being 
mixed  and  boiled  over  the  fire  to  the  confumption  of 
one  half,  I  put  a  piece  of  A  in  it ;  but  after  Handing 
in  a  gentle  heat  feveral  days,  found  no  appearance  of 
its  being  in  a  diftolving  ftate. 

As  in  this  mixture  the  oil  was  not  fufticiently  united 
with  the  potafh  and  lime-water,  I  imagine  the  furface 
of  the  ftone  being  befmeared  by  it,  hindred  thefe  from 
having  that  effedt  they  otherwife  would  have  had  (b). 

From  the  fame  caufe  I  fancy  it  was  that  foap  lees 
and  oil  did  not  diffolve  the  calculus  in  one  of  Dr. 
Hales’s  experiments  (c) ;  he  feems  indeed  to  think  that 

(a)  In  this  fad  I  prefume  the  author  of  this  excellent  efiay  is 
miilaken  ;  for  foap  expofed  to  the  air  lofes  of  its  alcaline  quality, 
the  falts  of  fo  much  of  it  as  is  penetrated  by  the  air  becoming  of  a 
•jaeutral  kind.  (b)  See  No.  62.  above.  (c)  Page  31. 

O  o  in 


49$  MEDICAL  ESSAYS 

in  order  to  the  foap  lees  exerting  their  virtue,  the  oil 
muft  be  repeated  from  them,  which  he  reckons  is 
done  in  the  courfe  of  the  circulation ;  but,  with  fub- 
miffion, '  I  think  it  only  neceflary  that  the  oil  fhould 
lofe  its  nature  fo  far  as  to  become  mifcible  with  water : 
Thus  a  folution  of  foap  diffolves  the  ftone,  although 
the  oil  be  not  feparated  from  the  other  ingredients. 

SECTION  XI. 

Propofal  of  the  method  of  cure . 

Let  the  patient  fwallow,  in  any  form  which  is  lead  dis¬ 
agreeable,  an  ounce  of  Alicant  foap  every  day,  and 
drink  three  pints  or  more  of  oifter  or  cockle- Ihell 
lime-water  *,  if  he  takes  the  foap  in  pills,  or  ffiaved 
down  as  Mr.  Miller  did,  he  may  divide  it  into  three 
dofes,  the  largeft  to  be  taken  falling  in  the  morning 
early,  the  fecond  at  eleven  before  noon,  and  the  third  at  1 
five  after  noon,  drinking  after  each  dofe  a  large  draught 
of  the  lime-water,  the  remainder  of  which  he  may  take 
after  meals,  inftead  of  any  other  liquor  :  The  difa- 
greeable  tafte  of  the  lime-water  may  be  blunted  by  add¬ 
ing  a  very  little  fweet  milk  to  it,  and  is  quite  deftroyed 
by  wafhing  one’s  mouth  immediately  after  drinking  it 
with  a  little  vinegar  and  water,  which  however  muft 
be  carefully  fpit  out  again  ( a).  But  if  the  patient  finds 
difficulty  in  taking  the  foap  in  this  form,  or  if  it  does 
not  fit  eafy  on  his  ftomach,  let  him  difiolve(b)  an  ounce 
of  it  in  a  pint  and  an  half  of  warm  lime-water,  mads 
with  fhells  which  have  been  long  expofed  to  the  weather, 
and  take  this  at  three  different  times,  drinking  the  reft 
of  the  lime-water  by  itfelf.  If  the  fhell- lime-water  cannot 
be  had,  let  him  take  the  fame  quantity  of  ftone  lime- 
water,  with  at  leaft  an  ounce  and  an  half  of  foap,  fince 

(a)  A  dram  and  an  half,  or  two  drams  of  juniper  berries  infufed 
in  every  quart  bottle  of  it  will  mend  its  talte  much. 

(b)  A  folution  is  preferable  to  a  decodtion.  See  No.  56. 
above. . 
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its  diflolving  power  is  fo  much  increafed  by  it  (a).  A 
folution  of  foap  in  lime-water  has  not  fo  difagreeable 
a  tafte  as  a  folution  or  deco<5tion  of  it  in  common  water. 
The  foap  is  not  only  proper  to  be  taken  along  with 
the  {hell-lime-water,  as  it  is  endued  with  a  confiderable 
power  of  diflolving  the  ftone,  but  like  wife  as  it  will 
contribute  to  keep  the  belly  eafy,  and  prevent  any 
coftivenefs  which  might  otherwife  be  occafioned  by  the 
lime-water  *,  but  in  cafe  of  an  invincible  averfion  to 
foap,  the  above  experiments  give  us  reafon  to  think 
that  oifter  or  cockle -fneli  lime-water  alone  drunk  in 
large  quantities  will  have  greater  effects  in  diflolving 
the  ftone,  than  ftone-lime-water  even  when  aftifted  by 
foap(b).  „  . 

At  firft  the  patient  lhould  begin  with  a  fmaller  quan¬ 
tity  of  lime-water,  than  that  mentioned  above  *,  which 
he  may  increafe  by  degrees,  and  ought  to  perfevere  in 
the  ufe  of,  efpecially  if  he  find  any  abatement  of  his 
complaints  or  fymptoms  of  the  ftone  difiolving,  for 
feveral  months,  nay  if  the  ftone  be  large,  years,  dur¬ 
ing  which  time  he  ftiould  abftain  from  acid  and  fer¬ 
mented  liquors  :  for  his  drink  he  may  have  water  and 
milk,  or  a  ptifan  made  with  roots  of  marfti  mallow, 
partly  and  liquorice  ;  but  if  he  has  been  accuftomed 
to  more  generous  liquors,  and  cannot  confine  himfeif 
thus  far  *,  he  may  be  allowed  a  little  weak  punch 
made  without  acids  •,  only  as  the  virtue  of  foap  is 
much  weakned  when  dilfolved  in  punch  (c)  and  en¬ 
tirely  deftroyed  by  fpirits  (d) ;  and  as  quick-lime  has 
its  nature  confiderably  changed  by  them  (e  )9  they 
'  ought  not  to  be  drunk  by  themfelves,  nor  even  in 
punch  to  any  quantity.  It  will  alfo  be  proper  to 
be  fparing  in  the  ufe  of  fait;  meats,  honey  and  acid 
fruits,  while  milk,  fugar,  and"  the  vegetables  men¬ 
tioned  N.  39  —  45.  may  be  fafelyufed.  The  patient 

'  *  .  *\  4  -  • 

(a)  No.  66.  above.  (b)  Comparer  No.  14-  ---  20,  with  No, 
66.  See  alio  the  table  at  the  end  of  this  eiTay. 

(c)  See  No.  69.  above.  '  (d)  Hales’s  Experiments,  -p.  z. 

(e)  See  No.  i.  and  2.  above.  *':'4  - 
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ought  to  drink  no  more  of  any  liquors  than  is  fuffi- 
cient  to  quench  his  thirft,  and  (bould  retain  his  urine 
as  long  as  he  can  without  uneafinefs,  that  it  may  have 
the  greater  time  to  act  on  the  ftone.  If  the  lime-water 
occafions  coftivenefs,  it  will  be  proper  now  and  then 
to  take  any  of  the  purgatives  mentioned  N.  51.  -  -  55. 

2dly,  Such  as  have  a  ftone  in  the  bladder  (hould, 
at  the  fame  time  they  are  taking  the  medicines  above 
dire&ed,  have  four,  or  more,  ounces  of  tepid  fhell- 
lime-water  inje&ed  into  their  bladder  every  day,  to 
be  retained  as  long  as  they  can  without  pain,  for  which 
purpofe  they  (hould  evacuate  their  urine  immediately 
before  the  injection  :  Were  it  not  for  the  trouble  of 
introducing  the  catheter,  fuch  injetftion  might  be  made 
at  leaft  twice  a  day,  and  if  a  flexible  catheter  were  al¬ 
ways  kept  in  the  bladder  (a)  it  might  be  done  as 
often  as  one  pleafed,  and  the  diflolution  of  the  largeft 
(tones  quickly  procured.  It  will  be  proper  to  let  the 
patient  drink  lime-water  fome  weeks  before  he  ufes  it 
by  way  of  injection,  in  order  to  mitigate  his  pains. 

That  the  injection  of  lime-water  into  the  bladder 
may  be  more  fafe  and  attended  with  Iefs  uneafinefs, 
a  dram  of  ftarch  may  be  diflolved  in  fix  or  feven  ounces 
of  oifter-lime-water,  and  juft  brought  to  boil  over  the 
fire  ftirring  it  all  the  while  *,  for,  having  put  a  piece  of 
B,  feven  grains,  in  fuch  a  mixture  as  this,  in  three 
hours  time  there  was  a  white  rotten  cruft  formed  all 
round  it,  which  fell  off  on  (baking  the  glafs,  and  in 
twenty  four  hours  time  above  a  grain  of  it  was  dif- 
folved.  The  heat  ufed  in  this  experiment  did  not  ex¬ 
ceed  100  degrees  in  Farenheit’s  thermometer. 

The  fourth  part  of  the  yolk  of  an  egg  being  mixed 
with  fix  ounces  of  lime-water,  does  not  weaken  its 
virtues  any  more  than  the  ftarch,  and  may  be  occa- 
flonally  ufed  in  place  of  it. 

Such  as  have  no  ftone  in  the  bladder,  but  are  fub- 
je6t  to  frequent  fits  of  gravel  in  the  kidneys,  might  very 
probably  prevent  thefe,  by  drinking  every  morning 

(a}  Heifter.  Chirurg.  p.  883  and  938. 

two 


and  OBSERVATIONS.  501 

*wo  or  three  hours  before  breakfaft,  a  pint  of  oifter 
or  cockle-fhell  lime-water,  which  though  it  might  be 
too  fmall  a  quantity  to  have  great  effedt  in  diftolving 
the  ftone,  yet  would  probably  prevent  any  new  con¬ 
cretions. 

SEC  T.  XII. 

Comparative  value  of  the  fever al  medicines . 

THAT  the  method  of  cure  juft  now  propofed, 
may  appear  with  greater  advantage,  I  fhall  ftate 
in  few  words  the  comparative  value  of  the  feveral  me¬ 
dicines  which  are  thought  tobidfaireft  for  diftolving  the 
ftone  ;  of  thefe  only  lime-water  and  foap  can  be  lafe- 
ly  taken  into  the  human  bodv,  fpirit  of  nitre,  foap- 
lees,  or  the  fiery  lixivium  of  N.  64.  and  quick-lime 
being  all  mortal  poifons,  are  only  capable  of  being  ufed 
when  diluted  in  a  large  quantity  of  fome  watery  ve¬ 
hicle,  and  even  they  do  not  promife  fo  much  as  lime- 
water  •,  for  as  the  virtue  of  fpirit  of  nitre  feems  to  con- 
fift  in  its  extraordinary  corrofive  acidity,  which  muft 
be  deftroyed  before  it  get  into  the  blood,  and  ftill 
more  fo  before  it  arrives  at  the  bladder,  nothing  can 
reafonably  be  expedted  from  it  or  any  medicines  of 
this  kind.  In  anfwer  to  this  it  has  been  alledged  that 
although  vegetable  acids  are  entirely  changed  by  the 
digefiive  powers  of  the  human  body,  yet  this  is  not 
the  cafe  with  refpedt  to  the  mineral  acids  (a)  ;  but  if 
the  mineral  acids  above  mentioned  are  entirely  changed 
by  the  powers  of  the  human  body,  they  can  have  no 
efFedt  in  diftolving  the  ftone  *,  and  if  they  are  not  de¬ 
ftroyed,  they  become  poifons,  and  confequently  can¬ 
not  be  fafely  exhibited. 

With  regard  to  the  foap-lees,  or  the  fiery  lixivium 
N.  64,  as  they  owe  a  great  deal  of  their  deftrudtivc 
quality  to  an  ingredient  which  has  fcarce  any  effedt  in 
diftolving  the  ftone  (b),  they  do  not  feem  fo  well  cal¬ 
culated  for  this  end  as  lime-water,  which  at  the  fame 

(b)  See  No.  62.  above. 

Oo  3 


(a)  Boerhaave  Chemia. 
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time  that  it  is  ftrongly  faturated  with  that  to  which  the 
foap  lees  owe  their  virtue,  is  free  of  the  alkaline  fait 
which  renders  them  in  a  great  meafure  fo  noxious. 
But  to  fet  the  virtue  which  thefe  two  medicines  have 
in  diffolving  the  ftone  {till  in  a  clearer  light,  it  may 
not  be  improper  to  compare  the  effects  which  foap 
lees  had  on  Dr.  Jurin,  with  what  lime-water  had  on 
Mr.  Miller. 

Dr.  Jurin’s  ftone  in  his  bladder  feems  to  have  been 
but  of  two  or  three  months  landing,  when  he  began 
his  medicines  ;  whereas  Mr.  Miller’s  was  above  fifteen 
months;  Dr.  Jurin  took  foap-lees  in  very  large  dofes 
for  near  five  months  before  he  palled  any  ftones  ;  and 
after  taking  them  near  feven  months,  does  not 
feem  to  have  been  perfectly  cured  (a) ;  Mr.  Miller,  in 
feven  weeks  after  he  began  to  drink  lime-water,  voided 
one  Hone,  as  in  three  months  he  did  another,  and  has 
ever  fince  been  perfectly  well.  Mr.  Miller  had  no 
pain  upon  ufing  the  lime-water  (b),  but  in  a  few  days 
began  to  perceive  a  gradual  abatement  of  all  his  com¬ 
plaints,  while  Dr.  Jurin  had  his  pains  confiderably  in- 
creafed  by  tne  foap-lees  at  firft,  nor  does  he  feem  to 
have  had  any  fenfible  eafe,  till  after  ufing  them  above 
four  months. 

As  for  quick- lime,  Its  virtues  are  more  plentifully 
and  fafely  conveyed  into  the  blood  by  means  of  lime- 
water  than  any  way  elfe;  if  allowed  to  llaken  for  two 
months,  as  Mrs.  Stephens  has  directed,  it  gains  in 
mildnefs  only  what  it  lofes  in  virtue  (c),  though  even 
after  all  it  is  a  medicine  which  neither  feems  innocent 
nor  agreeable. 

(a)  See  his  cafe,  p.  14. 

(b)  Nor  is  Mr.  Miller  a  fingle  inftance  of  this ;  for  I  have  juft 
•*-  no w  two  patients  drinking  cockle-fhell  lime  water  for  the  ftone  ; 

who,  inftead  of  having  their  pains  increafed  by  it,  had  not  ufed  it 
much  above  a  fortnight,  when  they  found  themfelves  eafier.  One 
©f  them,  on  difcontinui’.  g  the  lime-water,  fcon  grew  worfe,  but 
on  having  recourfe  to  it  again  found  himfelf  better. 

£c)  See  No.  20.  above. 
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But  further,  how  ftronglv  foever  the  above  three 
medicines  may  be  indued  with  a  virtue  of  diflolving 
the  ftone,  yet  the  quantity  of  watery  fluid  neceflary  to 
be  added  to  them  before  they  can  be  ufed  with  any 
fafety,  is  fo  large,  that  the  mixture  does  not  poflefe 
near  fo  great  a  diflolving  virtue  as  lfme-water  fa), 
which  has  this  advantage,  that  it  may  fafely  be  in- 
jedted  into  the  bladder. 

Upon  the  whole,  we  have  found  in  lime-water  (that 
efpecially  which  is  got  off*  oifter  or  cockle-fhells)  a 
menftruum  for  the  calculus  fo  innocent  and  mild, 
that  it  may  be  taken  into  the  ftomach  without  any 
harm,  and  injedted  into  the  bladder  without  the  leaft 
danger  of  corroding  it. 

V  *  • '  '.?}  1  **  *  t  *  if  V*  *  -  r  i 

SECTION  XIII.  :: 

*The  diflolving  Powers  of  the  Menftruums . 

IF,  in  the  foregoing  experiments,  the  weights  of 
the  feveral  pieces  of  the  fame  ftones,  and  the  times 
they  were  immerfed  in  the  different  menftrua  Had  "been 
all  equal,  the  ftrengths  of  the  menftrua  would  at  frit 
fight  have  appeared  *,  but  fin.ce  the  cafe  is'btfier wife, 
I  fhall  fubjoin  a  table  of  the  proportions  which  the  dii- 
folving  powers  of  the  menftruums  in  the  above  expe¬ 
riments  bear  to  one  another,  but  previous  to  it  I  fhall 
briefly  mention  the  grounds  on  which  it  is  built. 

I  fuppofe  that  the  times  in  which  different  pieces  of 
the  fame  homogeneous  ftone  will  diftblve  in  any  men¬ 
ftruum,  to  be  as  their  furfaces,  and  fuppofing  their 
furfaces  to  be  as  the  fquare- roots  of  their  weights  or 
quantities  of  matter  (which  would  be  exadtly  true,  were 
they  all  either  cubes  or  fpheres,  or  their  figures  exadtly 

(a)  Soap  lees  mull  he  dilated  with  at  lead  fix.teen  times  their 
quantity  of  a  watery  fluid,  in  order  to  fave  the  throat  and  flo- 
mach  from  their  acrimony.  Spirit  cf  nitre  and  aqra  forth,  h  ve 
not  yet,  fo  far  as  1  know,  been  ventured  upon  in  any  fha;  e, 
and  Mrs.  Stephens’s  powder  diluted  as  fhe  orders  it,  is  no  better 
than  fo  much  weak  lime-water. 
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fimilar)  the  times  required  for  two  different  pieces  of 
the  fame  ftone  to  diffolve  in  any  menftruum  will  be, 
casteris  paribus,  as  the  fquare-roots  of  their  weights. 

If  the  weights  of  two  pieces  of  the  fame  homoge¬ 
neous  ftone  be  equal,  and  the  times  which  they  are 
immerfed  in  different  menftruums  be  alfo  equal,  the 
powers  of  the  menftruums  will  be  as  the  quantities 
diffolved. 

If  the  times,  weights  and  the  quantities  diffolved  be 
unequal,  the  powers  of  the  menftruums  will  be  as  the 
quantities  diffolved  dire&ly,  and  as  the  times  and 
fquare  roots  of  the  weights  inverfely.  Thus  fuppo-? 
ftng  m.  M.  to  be  the  menftruums,  q.  the  quanta 
ties,  t.  T.  the  times,  w.  W.  the  weights,  m :  M  : :  q 


If  two  ftones  of  different  textures  be  put  in  the 
fame  menftruum,  the  hardnefs  of  the  one  will  be  to 
that  of  the  other  as  the  times,  and  fquare-roots  of  the 
weights  direcffly,  and  as  thequantities  diffolved  inverfe- 

Jy.  If m  —  M,  then  h :  H : :  t  x  \] w  x  Qj  J  x  \/w  *  £• 
Hence  by  comparing  experiment  15  and  16,  the 
hardnefs  of  the  ftone  A  is  to  that  of  B,  as  380  to  40 6y 
and  this  it  was  neceffary  to  take  notice  of,  as  in  feveral 
articles  of  the  following  table,  an  allowance  was  made 
for  this  difference  in  the  hardnefs  of  thefe  two  ftones. 
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Potafh  and  ftone-lime- water  boiled.  Exp.  63. 
A  lye  of  potafh  and  quicklime.  Exp.  64.  • — . 

Another  lye  of  the  fame  kind.  Exp.  64.  . — 

Aqua  fortis  {implex  in  cold  digeftion.  Exp.  64. 
And  fuppofing  its  difTolving  power  to  bein- 
creafed  in  a  digefting  warmth,  in  the  fame 
proportion  as  that  of  oifter-Jime  water, 
then  the  difiolving  power  of  aqua  fords 
fimplex  in  warm  digeftion  will  be  — 
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The  following  hifiory  is  a  further  in  fiance  of  the  ejficay  of 
lime-water  in  the  cure  of  the  fione. 

James  Litfter  in  Mackie’s  Miln,  in  the  county  of 
Fife,  aged  fifty  feven,  about  nine  years  ago,  was  hurt 
by  a  fevere  fall  on  a  mill- ftone,  and  after  that  began 
to  be  troubled  with  gravel  in  the  kidneys  and  ureters : 
At  this  time  he  had  a  great  pain  in  one  of  his  kidneys, 
and  ftoppage  in  his  belly  like  an  iliac  paffion  :  After  a 
clyfter  he  had  paflage,  and  was  eafier,  and  the  ftone 
or  (tones  pafled  into  his  bladder,  but  he  did  not  ob- 
ferve  that  he  had  voided  any  with  his  urine  till  a  great 
time  after  ;  and  ever  fince  this  he  has  had  all  the  fymp- 
toms  of  a  ftone  in  the  bladder,  he  has  great  pain  in 
making  urine,  is  not  able  to  ufe  exercife,  upon  motion 
feels  the  ftone  pricking  him  in  his  bladder  :  Riding  at 
a  trot  gives  him  remarkable  uneafinefs  ;  and  after  it, 
or  much  walking,  his  urine  is  generally  tinged  with 
blood.  He  has  been  fubjedt  feveral  years  to  have  his 
fymptoms  at  certain  periods  exafperated ;  during  the  fit 
he  is  in  great  diftrefs,  and  his  urine,  which  he  has  an 
inclination  to  make  every  two  or  three  minutes,  comes 
away  in  drops  with  fevere  ftimulating  pains.  The  fits 
generally  laft  three,  fometimes  four  weeks,  and  re¬ 
turn  after  an  interval  of  fourteen  or  twenty  days. 

He  took  Mrs.  Stephens’s  medicines  for  two  months 
without  any  benefit,  but  found  his  pain  increafed  by 
them,  his  ftomach  put  out  of  order,  and  appetite 
greatly  deftroyed.  He  has  alfo  ufed  foap  for  fome 
time,  to  the  quantity  of  three  fourths  of  an  ounce  a 
day,  but  without  any  fenfible  benefit. 

I  advifed  him  along  with  the  foap  to  drink  lime- 
water  made  with  calcined  cockle-fhells,  beginning  with 
two  pints,  and  if  it  agreed  with  him,  increafing  the 
quantity  to  three  pints  or  more  every  day. 

Upon  the  firft  of  June  1742,  a  few  days  before  he 
began  to  ufe  the  lime-water,  he  was  attacked  with  a 
fevere  fit  of  pain,  and  difficulty  of  urine,  which  lafted 
twenty  days,  in  which  time  he  paffed  a  good  deal  of 

tough 
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tough  {lime  ;  but  in  eight  or  ten  days  after  this  was 
over,  he  found  himfelf  eafier  than  he  had  been  for  a 
year  before,  and  made  his  urine  more  freely  and  with 
lefs  pain. 

On  the  2d  of  July  having  ufed  the  lime-water  fcarce 
four  weeks,  he  rode  fourteen  miles  ;  during  the  riding, 
he  feltfome  pain  in  his  bladder,  notwithstanding  which, 
next  day  he  was  quite  eafy  j  whereas  formerly,  if  he 
had  made  any  journey  on  horfeback,  he  was  fure  the 
day  following  to  be  in  the  utmoft  diftrefs,  and  to  con¬ 
tinue  fo  for  feven  or  eight  days. 

When  he  ftoops  down,  or  makes  any  fudden  motion, 
he  ftill  feels  the  hone  pufhing  him  in  his  bladder,  but 
not  near  fo  {harp  as  ufual.  His  urine,  fince  he  ufed 
the  lime-water,  depofites  a  great  deal  of  whitifh  fedi- 
xnent :  and  he  thinks  it  has  given  him  a  better  appe¬ 
tite  than  he  has  had  for  feveral  years  paft. 

From  the  fecond  of  July,  he  drank  above  three 
pints  of  lime-water  every  day,  and  was  very  eafy  till 
the  twentieth  of  that  month,  when  he  had  a  fit  as  ufual, 
but  it  lafted  only  eleven  days,  and  now  it  was  only  in 
making  urine  that  he  had  any  pain  •,  and  this  was  not 
fofevere  neither.  His  belly  being  generally  coftive 
during  the  fit,  I  ordered  him  fenna-tea,  from  which 
he  had  confiderable  relief. 

He  continued  very  well  all  the  month  of  Auguft, 
and  walked  on  the  twentieth,  fix  miles  in  few  hours, 
without  any  pain  or  trouble  where  s  for  feme  years 
he  could  not  walk  even  one  mile  without  much  pain. 

Upon  the  firft  of  September,  he  found  his  urine 
much  ohftrudfced,  and  had  a  fit  which  lafted  nine  days  ; 
but  though  his  provocations  to  urine  were  frequent, 
and  the  difficulty  in  making  it  confiderable,  yet  after 
voiding  a  few  drops  he  was  eafy,  and  had  no  ftimu- 
lating  pains.  From  this  to  the  end  of  O&ober  laft  he 
,  was  as  well  as  if  he  had  no  ftone,  was  able  to  go  about 
his  bufinefs,  and  was  fit  for  any  wTcrk  that  did  not  re¬ 
quire  great  ftrength.  He  can  ride  now  as  well  as  ever, 
and  never  finds  any  thing  pricking  him  in  his  bladder, 
not  even  when  he  has  the  fit.  From  the  beginning  of 
1  ‘  ^  ^  July 
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July  he  made  no  ufe  of  foap.  He  has  been  fo  fenfi ble  of 
the  benefit  he  has  had  by  drinking  lime-water,  that  he 
is  refolved  to  perfift  in  it  in  hopes  of  a  complete  cure. 

I  have  had  occafion  to  order  oifter  and  cockle-fhell 
lime-water  for  feveral  others,  but  have  not  yet  met 
with  an  inftance  where  it  was  drank  to  two  or  three 
pints  a  day,  and  any  tolerable  regimen  obferved,  with¬ 
out  the  patient’s  finding  himfelf  in  a  few  weeks  fen- 
fibly  eafier.  When  the  ftone  is  finall  this  will  hap¬ 
pen  moft  remarkably,  as  was  the  cafe  with  Mr.  Mil¬ 
ler,  but  if  it  is  very  large,  even  after  its  fiirface  is  fof- 
tened,  and  the  rough  points  worn  off  it  by  the  lime- 
water,  it  is  not -to  be  imagined  but  that  by  its  bulk  it 
mull  fometimes  give  uneafitiefs,  efpecially  in  making 
urine  ;  but  the  patient  has  this  to  comfort  him,  that 
while  he  continues  his  medicine,  the  {lone  is  daily 
growing  lefs. 

I  ihall  only  make  one  obfervation  upon  this  hillory, 
which  the  moft  rigid  infidels  with  regard  to  the  difio- 
lution  of  the  ftone  muft  acquiefce  in,  and  that  is,  Sup- 
pofmg  lime-water  could  not  diffolve  the'  ftone,  yet 
fines  it  is  capable  of  giving  fuch  eafe  and  quiet  to  thofe 
who  labour  under  it,  whether  would  it  not  be  more 
advifeable  for  fuch,  efpecially  if  advanced  in  years,  to 
refolve  upon  drinking  a  bottle  of  this  every  day 
during  their  whole  life,  than  fubmit  to  one  of  the  moft 
cruel,  and,  at  the  fame  time,  not  the  leaft  dangerous 
operations  in  furgery  ? 


*Tbe  End  ofi  the  fir  ft  Volume . 
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